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1.0 INTRODUCTION

Evidence exists that trace levels of the low molecular weight sulfonates, which may include
benzene monosulfonic acid (BSA), p-phenol sulfonic acid (p-PSA) and benzene metadisulfonic
acid (m-BDSA), are likely to be widespread in the environment. These compounds are present
as constituents of the high-production detergents formulated from alkylbenzene sulfonates
(Leslie, 1984) and other commercial products (Patel and Robbins, 1994). The widespread
usage of these detergents since the 1940s in industrial, agricultural, and household applications
has likely resulted in releases of these low molecular weight sulfonates. For example, benzene
sulfonic acid has been qualitatively identified in drinking water in the United States by the
Environmental Protection Agency (USEPA) (Abrams et al., 1975).

BSA and p-PSA are also found in surfactants used in the coal mining industry, in drilling fluid
additives and in formulations for oil recovery operations. They are added to drilling muds as
secondary emulsifiers to improve emulsion stability, as defoamers and as wetting agents for the
drilled solids (Kjeilen et al., 1999).

Reuse of foundry sands for road construction and fill, as was common prior to 1980, is a
documented source for BSA entry into the environment. Used foundry sand contains a mix of
chemicals used in mold and core production. Benzene sulfonic acid is commonly used as a
hardening agent (Ji et al., 2000; Matsura and Otsuka, 1987; Chang and Hurchings, 2001), and
recent studies published in the scientific literature have documented that this chemical is readily
leached into the environment when used foundry sand is exposed to environmental conditions.
(Ji et al., 2000; Riediker et al, 2000). BSA was measured at 128 ug/l in leachate from a landfill
where used foundry sand had historically been placed (Riediker et al., 2000).

Since the low molecular weight sulfonates are not in the suite of organic compounds routinely
evaluated by the US Environmental Protection Agency (USEPA) standard analytical methods,
they have rarely been included as target analytes for environmental investigations. Additionally,
neither the USEPA nor the Commonwealth of Pennsylvania have developed Ambient Water
Quality Criteria (AWQCs) for these compounds. The USEPA has established a specific protocol
for developing AWQCs (Stephan et al., 1985), and the Commonwealth of Pennsylvania has
adopted this protocol. As stated in 25 Pa. Code § 16.22:

The Department will establish criteria for toxic substances to provide for protection of
aquatic life in accordance with the following guidelines:

(1) For those toxics for which the EPA has developed criteria in accordance with the
National guidelines as set forth in “Guidelines for Deriving Numerical National Water
Quiality Criteria for the Protection of Aquatic Organisms and Their Uses” (1985), the
Department will review and evaluate the criteria. If the Department determines that
the criteria are adequate to protect indigenous aquatic communities in the State’s
waters, these criteria will serve as the basis for establishing ...effluent limitations
under Chapter 92 (relating to National Pollutant Discharge Elimination System
permitting, monitoring and compliance). If the Department determines that the EPA
National criteria are inappropriate, the Department will adjust these criteria in
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accordance with National guidelines to reflect the levels required for protection of
aqguatic life in this Commonwealth’s waters.

(2) For those toxics identified or expected in a discharge for which the EPA has not
developed criteria, the Department will develop criteria using the EPA’s National
Guidelines.

In developing acute AWQCs using the USEPA protocol as specified in item (1) above, Stephan
et al. (1985) require acute toxicity test data from at least eight different families to represent the
potential range of aquatic biota and their respective sensitivities to a compound that might be
observed in the field. These eight data requirements are presented in Table 1, and typically,
these data consist of 48-hr LCsy data for daphnids and the 96-hr LCs, data for fish
(concentrations lethal to 50 percent of the test organisms after a 48- or 96-hour exposure
period, respectively). These data are used to calculate the final acute value (FAV). The FAV is
an estimate of the concentration of a chemical corresponding to a cumulative probability of 0.05
(i.e. the 5" percentile) of the acute toxicity values for the genera with which acceptable acute
toxicity tests have been conducted for that chemical (Stephan et al., 1985)

In addition to the data requirements for developing criteria using the USEPA method as adopted
by Pennsylvania and specified in Table 1, toxicity test data from an algae or vascular plant are
desirable, but not required, for calculation of the final plant value. Stephan et al. (1985) also
specify that the final residue value (FRV) be determined where “the final Residue Value is
intended to (a) prevent concentrations in commercially or recreationally important aquatic
species from affecting marketability because of exceedance of applicable FDA Action Levels
and (b) protect wildlife, including fishes and birds that consume aquatic organisms from
demonstrated unacceptable effects.”

The chronic AWQC can be derived using the same protocols if chronic toxicity test data for eight
species are available. However, because chronic toxicity testing is expensive and time
consuming, chronic criteria are typically developed by dividing the FAV by an acute to chronic
ratio (ACR) developed from one or a few paired acute and chronic toxicity tests run in the same
laboratory. The guidance developed by Stephan et al. (1985), used by USEPA and adopted by
Pennsylvania, specifies three data requirements for developing an ACR:

1. Atleast one species is a fish

2. Atleast one species is an invertebrate

3. At least one species is an acutely sensitive freshwater species (the other two may be
saltwater species).

If all three data requirements are met, then the final ACR is calculated as the geometric mean of
the three values. USEPA (1995) has specified that in the absence of one or more ACR values,
a default value of 18 should be substituted in the calculation of the final ACR. In the absence of
any chemical-specific ACR information, the default value of eighteen is assumed to be the final
ACR.

The FAV is divided by two to calculate the criterion maximum concentration (CMC). The FAV is

divided by the final ACR to calculate the final chronic value. The criterion continuous
concentration (CCC) is defined (Stephan et al., 1985) as the lowest of the final chronic value,
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the plant value, or the residue value. The CMC and the CCC are acute and chronic criteria,
respectively, and are defined by Stephan et al. (1985) as:

The procedures described in the “Guidelines for Deriving Numerical National Water Quality
Criteria for the Protection of Aquatic Organisms and Their Uses” indicate that, except where
a locally important species is very sensitive, freshwater aquatic organisms and their uses
should not be affected unacceptably if the four-day average concentration of the tested
material does not exceed the Criterion Continuous Concentration more than once every
three years on average and if the one hour concentration does not exceed the Criterion
Maximum Concentration more than once every three years on average.

More recently, the USEPA (1995) has developed additional protocols for establishing wildlife
criteria and has deleted the provision in the guidelines to use a Final Residue Value (FRV) in
deriving a chronic criterion.

The initial source for data used in this study to identify preexisting chemical-specific toxicity test
results is the USEPA ecotoxicology database (ECOTOX) (USEPA, 2003). ECOTOX is a source
for locating single chemical toxicity data from three USEPA ecological effects databases:
AQUIRE, TERRETOX, and PHYTOTOX. The AQUIRE database currently holds more than
232,000 records on lethal, sub-lethal and residue effects in aquatic species for over 7,300
chemicals. The database was most recently updated in February of 2006; however, the most
recently posted data for resorcinol and/or the sulfonates were uploaded in the September 2003
update (USEPA, 2006).

For each chemical, ECOTOX was queried using the Chemical Abstracts Service Registration
Number (CAS#). All records for aquatic plants and animals were downloaded in delimited
report format. For aquatic species, the most appropriate toxicological endpoint for FAV
derivation is the LCsp, the chemical concentration that was lethal to 50% of the test animals in a
specified time period. As specified in Stephen et al. (1985), a 48-hour freshwater ECso (death or
immobilization) and/or LCsq is acceptable for Daphnia species. For fish, the 96-hour freshwater
LCso for aquatic species was selected for derivation of the FAV. As also specified in the
guidelines, when more than one freshwater LCs, was available for several species within a
genus, the geometric mean of all the data was calculated to represent the Genus Mean Acute
Value (GMAV). The GMAVSs were then used to calculate the FAV.

The relevant ECOTOX search records for each compound are presented in Tables 2 and 3.
Highlighted records indicate data that met the USEPA AWQC guidelines calculation criteria,
while records that are not highlighted were not included in any AWQC calculation. The rationale
for not using data includes the following:

Documentation codes which were classified as “I” (insufficient methods and results)

o Exposure times were less than or greater than USEPA (Stephan et al., 1985) guidelines
Effect endpoints or measurements which were mortality-based (e.g. percent survival or
percent mortality rather than LCsoS) or concentration means were not recorded

e The test was conducted with saltwater media, or the medium was “Not Reported”

e Toxicity endpoints were “Not Reported”

e The data were inapplicable based on review of the original literature
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A search of the database revealed no aquatic toxicity test records for m-BDSA. Consequently,
to derive AWQCs for this compound, de novo bioassays were performed to meet all of the
USEPA guideline criteria for the various genera presented in Table 1.

The ECOTOX query for BSA yielded only one result (Table 3); however, the data from this study
could not be utilized because the test duration (>4 days) did not meet the 48-hr exposure
guideline specified for a planktonic crustacean (Daphnia magna) in the USEPA guidelines.
Consequently, to derive AWQCs for this compound, de novo bioassays were performed to meet
all of the criteria for the various genera presented in Table 1.

The ECOTOX database contained ten records for p-PSA (Table 3). Of these, only two
appeared to meet current USEPA testing guidelines for use in deriving AWQC based on test
species and duration requirements (Stephan et al., 1985). One was a single 48-hr LCs, for
Daphnia magna and the second was a 96-hr LCsy for Lymnaea sp (pond snail). Both of these
LCsos were published in a 1965 paper (Dowden and Bennett, 1965). Because these tests were
conducted over 40 years ago and USEPA has specific aquatic toxicity test requirements for
toxicity test results to be usable, the papers were reviewed in detail. A separate summary of the
review is provided below for daphnia magna and pond snail.

Dowden and Bennett (1965) did not present details of the experimental methods for the daphnia
magna tests. The authors cite a 1948 grey literature source that appears to no longer be
available to the general public. Consequently, it was not possible to verify that USEPA
guidelines were adhered to. Specifically, it was not possible to determine whether neonatal
organisms (less than 24 hours old) were used in the test (as required by USEPA guidelines;
Stephan et al., 1985; Section IV) or whether the animals were fed during the test (which is not
allowed under the USEPA guidelines (Stephan et al., 1985; Section IV). It appears that the
daphnids were fed based on review of cross-referenced articles cited in Dowden and Bennett
(1965) for general methodologies. In addition, reference water was obtained from a university
lake and though it may not be a variable between the spiked tests and the control, current
protocols require laboratory derived water. Because of the factors above, the results from the
Dowden and Bennett (1965) daphnia toxicity tests are not used in AWQC derivation.

Dowden and Bennett (1965) also reported a 96-hr LC50 for Lymnaea sp (the pond snail).
Detailed review of the article reveals the species of snail tested was not identified and minimal
specific information is provided on the test protocols. As with the daphnia magna tests,
reference water was obtained from a nearby waterbody and not generated in a laboratory, as
current protocol requires. Because of these uncertainties, the data reported for the pond snail
by Dowden and Bennett (1965) were not used to derive the AWQC for p-PSA. Only the de
novo p-PSA test data (Table 7) were used.

The query for resorcinol yielded 37 relevant records covering twelve different species (Table 2).
Some of these data satisfied seven of the eight existing USEPA acute aquatic toxicity test
guideline criteria (Table 2) and therefore were used for the calculation of GMAVs and FAVSs.
Acute and chronic Chironomus tentans data were also run de novo to allow for calculation of an
ACR.

In addition to the ECOTOX data, there were two very comprehensive bioassay test reports

published by the Resorcinol Task Force (Springborn Smithers Laboratories, 2004; 2006) that
utilized a full life cycle flow through test on the water flea Daphnia magna (25 — 400 ug/L
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nominal; 11 — 172 ug/L measured) and an acute 72-hour test on the green alga
Pseudokirchneriella subcapitata (3.1 — 100 ug/L nominal; 3 — 97 measured). The data from
these reports are summarized in Attachment 1. There were no significant dose-related effects
reported for either species, even at the highest doses, nor could any endpoints be calculated
because of the lack of any discernable dose-response. The test endpoints included survival
and reproduction in Daphnia magna (the latter of which appeared to be stimulated by resorcinol)
and effects on growth and biomass in the green algae. Because the exposure concentrations
were below the data obtained from ECOTOX and there were no clear dose-response
relationships, these data were not used in the calculation of AWQCs. However, they are
mentioned here to ensure that all existing reports are documented for the sake of completeness.

The remainder of this report summarizes the development of toxicity test information to satisfy
all eight data requirements for calculating acute and chronic AWQCs for M-BDSA, p-PSA, BSA
and, resorcinol*. Section 3 presents the test organisms and the procedures used to develop the
toxicity test information. Data summaries are presented in Section 4, and Results and
Discussion are presented in Section 5.

! This report is a revision of a June 2005 report and includes recent chronic aquatic toxicity results from 2004 and
2006 tests sponsored by the Resorcinol Task Force (RTF) on daphnia magna and green algae (Springborn
Laboratories, 2004; 2006). This revised report also includes toxicity data for p-PSA which were posted to ECOTOX
in September 2003 (after preparation of the 2005 report). However, the results are from tests conducted in 1965.
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2.0 PROCEDURES

A series of acute and chronic bioassays were conducted on four chemicals for up to eight
species. An initial range-finding test was conducted for each species of interest to estimate a
no-effect and a toxicity threshold. These data were then used to determine the range of
concentrations for subsequent definitive testing. The chemicals tested were benzene
metadisulfonic acid (m-BDSA), benzene monosulfonic acid (BSA), p-phenol sulfonic acid (p-
PSA), and resorcinol. The species used for this study were the freshwater daphnid
Ceriodaphnia dubia, the fathead minnow Pimephales promelas, the amphipod Hyalella azteca,
the midge larva Chironomus tentans, the rainbow trout Oncorhynchus mykiss, the bluegill
sunfish Lepomis macrochirus, the freshwater rotifer Brachionus calyciflorus, and the mosquito
larvae Culex pipiens (Table 4). The rotifer tests were conducted in April 2003 at the AMEC
Northwest Bioassay Laboratory located in Fife, Washington. All other testing was conducted
between 27 November 2002 and 30 April 2003 at the AMEC San Diego Bioassay Laboratory
(AMEC Laboratory), California.

2.1 MATERIALS AND METHODS

Chemicals m-BDSA, BSA, and p-PSA were sent to the AMEC Laboratory from AMEC'’s
Westford, MA office. Westford obtained m-BDSA and p-PSA from ABCR Gmbh & Co. in
Germany (CAS#s 831-59-4 and #825-90-1, respectively), and BSA from Aldrich Chemical
(CAS# 515-42-4). The AMEC Laboratory obtained resorcinol from Sigma-Aldrich (CAS# 108-
46-3) (Appendix E).

2.1.1 Organism Procurement and Handling

2.1.1.1 Daphnid

Ceriodaphnia dubia were cultured at the AMEC Laboratory. Four to five days prior to test
initiation, adult female daphnids were isolated from batch cultures and placed in individual
holding cups. The number of daphnids isolated was equal to the number of neonates required
to initiate testing. Each cup contained 15 milliliters (ml) of dilution water. A diet consisting of
vitamin-enriched yeast, Cerophyll®, and trout chow (YCT) and Selenastrum suspension was
added to each cup daily. Cups were placed in a temperature-controlled room maintained at
25+1°C. Isolated females were transferred to cups containing fresh dilution water every 24
hours prior to test initiation. Females that produced broods of 8 or more neonates (<24 hours
old) were isolated and their offspring combined in a single 500-ml crystallizing dish, fed, placed
in an environmental chamber at 25+1°C, and held for two hours prior to test initiation.
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2.1.1.2 Fathead Minnow, Rainbow Trout and Bluegill

Pimephales promelas larvae were obtained from Aquatic BioSystems in Fort Collins, Colorado.
Oncorhynchus mykiss were obtained from Thomas Fish Supply in Anderson, California.
Lepomis macrochirus were obtained from Osage Catfisheries, Inc. in Osage Beach, Missouri.
Organisms were transported in oxygen-saturated water contained in plastic bags and shipped
by overnight delivery service in insulated ice chests. Upon arrival at AMEC, organism receipt
information was recorded, animal condition specified, and physical parameters including pH,
DO, conductivity, and temperature were measured and recorded. The organisms were
acclimated to test conditions in order to promote and confirm animal health prior to test initiation.
During the acclimation period, animals were observed for any indications of stress (abnormal
swimming behavior, discoloration) or significant mortality (>10%). The fathead minnows were
fed freshly hatched brine shrimp (Artemia sp.). Rainbow trout and bluegill were fed Tetramin®
flake food to satiation. Fathead minnow larvae were 12-14 days old post-hatch, rainbow trout
were 16 days old, and bluegill were 60-90 days old upon test initiation.

2.1.1.3 Amphipod and Midge Larvae

Hyalella azteca and Chironomus tentans were obtained from Aquatic BioSystems in Fort
Collins, Colorado. The amphipods were sorted by size class and placed in oxygen-saturated
water contained in 500-ml plastic containers with fine screens at the bottom for use as a
substrate. The midge larvae were placed in oxygen-saturated water contained in 500-ml plastic
containers with paper towels as a substrate. All organism containers were packed into insulated
ice chests and shipped by overnight delivery service. Upon arrival at AMEC, organism receipt
information was recorded, animal condition specified, and physical parameters including pH,
DO, conductivity, and temperature were measured and recorded. The organisms were
acclimated to test conditions in order to promote and confirm animal health prior to test initiation.
During the acclimation period, animals were observed for any indications of stress (abnormal
swimming behavior, discoloration) or significant mortality (>10%), and fed a mixture of dilution
water and Tetramin® flake food to satiation. Amphipods were 9-12 days old; midge larvae were
in the second instar stage upon test initiation.

2.1.1.4 Rotifer

Brachionus calyciflorus cysts were obtained from MicroBioTests Inc. located in Deinze, Belgium.
Dry cysts were shipped in 1 ml plastic vials and were received on 1 April 2003 (Lot BC000505,
expiry 07/31/03). Cysts were stored in the dark at 4°C until use.

2.1.1.5 Mosquito Larvae

Culex pipiens were obtained from Carolina Biological Supply in Burlington, North Carolina. The
larvae were placed in plastic bags filled with oxygen-saturated water and shipped in an
insulated ice chest by overnight delivery service. Upon arrival at AMEC, organism receipt
information was recorded, animal condition specified, and physical parameters including pH,
DO, conductivity, and temperature were measured and recorded. The organisms were
acclimated to test conditions in order to promote and confirm animal health prior to test initiation.
During the acclimation period, animals were observed for any indications of stress (abnormal
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swimming behavior, discoloration) or significant mortality (>10%), and fed a mixture of dilution
water and ground trout chow.

2.1.2 Bioassay Protocol

2.1.2.1 Daphnid & Fathead Minnow

Acute Ceriodaphnia dubia and Pimephales promelas bioassays were conducted in accordance
with USEPA protocols outlined in “Methods for Measuring the Acute Toxicity of Effluents and
Receiving Waters to Freshwater and Marine Organisms,” Fourth Edition (EPA/600/4-90/027F,
1993). Chronic Ceriodaphnia dubia bioassays were conducted in accordance with USEPA
protocols outlined in “Short-term Methods for Estimating the Chronic Toxicity of Effluents and
Receiving Waters to Freshwater Organisms,” Third Edition (EPA/600/4-91/002, 1994).

2.1.2.2 Amphipod & Midge Larvae

The USEPA protocols do not provide guidance for developing aquatic toxicity tests using
amphipods and midge larvae. Hyalella azteca and Chironomus tentans bioassays were,
therefore, conducted using procedures modified from USEPA protocols outlined in “Methods for
Measuring the Toxicity and Bioaccumulation of Sediment-associated Contaminants with
Freshwater Invertebrates, Second Edition” (2000) and with American Society for Testing and
Materials (ASTM) protocols outlined in “Standard Guide for Conducting Sediment Toxicity Tests
with Freshwater Invertebrates,” E 1383-94 (1994). The protocols in both of these documents
were developed for sediment toxicity tests, so slight modifications of the procedures were
necessary to accommodate water-only exposures.

2.1.2.3 Rainbow Trout & Bluegill

The USEPA protocols do not provide guidance for developing aquatic toxicity tests using early
life stages of these species. Therefore, acute Oncorhynchus mykiss and Lepomis macrochirus
bioassays were conducted in accordance with ASTM protocols outlined in “Standard Guide for
Conducting Early Life-Stage Toxicity Tests with Fishes” (ASTM E1241-98).

2.1.2.4 Rotifer

The USEPA protocols do not provide guidance for developing acute or chronic aquatic toxicity
tests using rotifers. Acute Brachionus calyciflorus bioassays were, therefore, conducted in
accordance with ASTM protocols outlined in “Standard Guide for Acute Toxicity Test with the
Rotifer Brachionus,” (ASTM E1440-91). Chronic tests followed methods described in “A 2-day
Life Cycle Test with the Rotifer Brachionus calyciflorus” (Snell, 1992).

2.1.2.5 Mosquito Larvae

The USEPA protocols do not provide guidance for developing aquatic toxicity tests using
mosquito larvae. Therefore, acute Culex pipiens bioassays were conducted in accordance with
ASTM protocols outlined in “Standard Guide for Conducting Acute Toxicity Tests on Test
Materials with Fishes, Macroinvertebrates, and Amphibians” (ASTM E729-96).
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2.2 TEST DESIGN
The test designs are summarized in the following sections.
2.2.1 Range-finding Tests

Daphnia, fathead minnow, amphipod, and midge larvae acute toxicity range-finding tests were
conducted using the following concentrations: 0.1, 1.0, 10, 100, and 1,000 milligrams per liter
(mg/L). Working stock solutions of 10,000 mg/L were made by weighing 10 g of each chemical
into 1-L volumetric flasks and adding Nanopure deionized water. A chronic range-finding test
with the same exposure concentrations was conducted using Ceriodaphnia only. Rainbow
trout, rotifer, and bluegill acute toxicity range-finding tests were conducted using the following
concentrations: 10, 100, 500, 1000, 5000, and 10,000 mg/L. Working stock solutions for these
tests of 100,000 mg/L were made by weighing 100 g of each chemical into 1-L volumetric flasks
and adding Nanopure deionized water.

2.2.1.1 Daphnid Acute Survival

One day prior to test initiation, a batch of moderately hard dilution water was prepared (eight
parts Nanopure deionized water to two parts Perrier mineral water) and aerated overnight. The
pH and hardness of the dilution water were measured and recorded to ensure that they were
within the ranges designated in the protocol (pH 7.9 — 8.3; hardness 80 - 100 mg/L). Alkalinity
was also measured and recorded to monitor its consistency in standard laboratory dilution
water.

Thirty-ml polystyrene containers were used as test chambers. Three replicate cups were used
for each concentration. Test chambers were placed in a polycarbonate holder with holes
numbered sequentially from 1 to 18. A template that identified the test concentration and
replicate contained in each hole was prepared and maintained.

Test solutions were prepared by measuring the appropriate amount of chemical stock solution
into a volumetric flask and adding dilution water. The pH, DO, temperature, and conductivity in
each test concentration were measured and recorded. Fifteen ml of test solution were
distributed to each test chamber. Test chambers were placed in a 25°C environmental chamber
to allow the solutions to equilibrate prior to test initiation. Upon initiation, five neonates were
arbitrarily collected from the organism holding bowl and distributed to each test chamber. All
counts were verified under a dissecting microscope. When initial observations were complete,
the test was returned to the environmental chamber. Light was provided with cool-white
fluorescent bulbs and maintained on a 16:8 hour light:dark cycle. Mortality was monitored for
each test chamber at 24 and 48 hours. Measurements of the physical parameters pH, DO,
conductivity, and temperature were recorded in each test concentration at the end of the 48-
hour test in a composite sample comprised of the contents of the three replicate test chambers.
The acceptability criterion for this test is mean control survival of 90 percent at exposure
termination.
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2.2.1.2 Daphnid Chronic Survival and Reproduction

One day prior to test initiation, a batch of moderately hard dilution water was prepared (eight
parts Nanopure deionized water to two parts Perrier mineral water) and aerated overnight. The
pH and hardness were measured and recorded to ensure they were within the ranges
designated in the protocol. Alkalinity was also measured and recorded to monitor its
consistency in our dilution water.

Thirty-ml polystyrene containers were used as test chambers. Five replicate cups were used for
each concentration. Test chambers were placed in a polycarbonate holder with holes
numbered sequentially from 1 to 30. A template that identified the test concentration and
replicate contained in each hole was prepared and maintained.

Test solutions were prepared by measuring the appropriate amount of the chemical stock
solution into a volumetric flask and adding dilution water. The pH, DO, temperature, and
conductivity in each test concentration were measured and recorded. Fifteen ml of test solution
were distributed to each test chamber. Test chambers were placed in a 25°C environmental
chamber to allow the solutions to equilibrate prior to test initiation. Upon initiation, one neonate
was arbitrarily selected from the organism holding bowl and distributed to each test chamber.
The presence of a single neonate was verified under a dissecting microscope. When initial
observations were complete, the test was returned to the environmental chamber. Light was
provided with cool-white fluorescent bulbs and maintained on a 16:8 hour light:dark cycle.
During the next seven days, each test chamber was monitored daily for offspring production,
mortality, and sublethal effects. Daily renewals of test solution were made by transferring each
adult to a new chamber containing fresh test solution of the corresponding concentration. After
offspring counts were recorded, the used test solution was pooled by concentration and pH, DO,
temperature, and conductivity were measured. At test termination, final observations were
made, water quality parameters were recorded, and test animals were discarded. Control
acceptability criteria for this test are mean survival of 80 percent and 60 percent of surviving
females producing three or more broods with an average total of 15 neonates produced per
organism.

2.2.1.3 Fathead Minnow Acute Survival

One day prior to test initiation, a batch of moderately hard dilution water was prepared (eight
parts Nanopure deionized water to two parts Perrier mineral water) and aerated overnight. The
pH and hardness were measured and recorded to ensure that they were within the ranges
designated in the protocol. Alkalinity was also measured and recorded to monitor its
consistency in our dilution water.

The test chamber used for the fathead minnow test was a 1-L plastic beaker. Two replicate
cups were tested for each concentration.

Test solutions were prepared by measuring the appropriate amount of the chemical stock
solution into a volumetric flask and adding dilution water. The pH, DO, temperature, and
conductivity in each test concentration were measured and recorded. 250 ml of test solution
were distributed to each test chamber. Test chambers were placed in a 20°C environmental
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chamber to allow the solutions to equilibrate prior to test initiation. Upon initiation, ten healthy
fish larvae were arbitrarily selected and placed in each test chamber. Counts and initial
condition of all organisms were verified by a second technician. When initial observations were
complete, the test was returned to the environmental chamber. Light was provided with cool-
white fluorescent bulbs and maintained on a 16:8 hour light:dark cycle.

Mortality and observable sublethal effects were monitored and documented daily. Water quality
parameters (pH, DO, temperature, and conductivity) were measured daily in one replicate from
each test concentration. The test was performed under static conditions; there was no renewal
of the test solutions. Animals were fed freshly hatched brine shrimp (Artemia) at 48 hours. At
96 hours, final water quality measurements were recorded, final counts and observations were
documented, and the test animals were discarded. The acceptability criterion for this test is
mean control survival of 90 percent at test termination.

2.2.1.4 Amphipod & Midge Larvae Acute Survival

One day prior to test initiation, a batch of moderately hard dilution water was prepared (eight
parts Nanopure deionized water to two parts Perrier mineral water) and aerated overnight. The
pH and hardness were measured and recorded to ensure that they were within the ranges
designated in the protocol. Alkalinity was also measured and recorded to monitor its
consistency in our dilution water. It is notable that moderately hard water is not typically the
dilution water used for these two species. It was chosen for the range-finding phase of the
study for consistency and comparability across species, but may have contributed to observed
variability and was not used for definitive exposures.

Test chambers for these exposures were 1-L glass jars. Three replicate jars were used for each
test concentration. Hyalella were provided with a 1 in? piece of fine-mesh screen as a substrate.
Chironomus were provided with 2 tablespoons per replicate of clean rinsed beach sand
collected from Torrey Pines Beach in La Jolla, CA.

Test solutions were prepared by measuring the appropriate amount of the chemical stock
solution into a volumetric flask and adding dilution water. The pH, DO, temperature, and
conductivity in each test concentration were measured and recorded. 250 ml of test solution
were distributed to each test chamber. Test chambers were placed in a 20°C environmental
chamber to allow the solutions to equilibrate prior to test initiation. Upon initiation, ten healthy-
appearing Hyalella juveniles or Chironomus larvae were arbitrarily selected and distributed to
the appropriate test chambers. Counts and initial condition of all organisms were verified by a
second technician. When initial observations were complete, tests were returned to the
environmental chamber. Light was provided with cool-white fluorescent bulbs and maintained
on a 16:8 hour light:dark cycle.

Water quality parameters (pH, DO, temperature, and conductivity) were measured daily in one
replicate from each test concentration. The test was performed under static conditions, there
was no renewal of the test solutions. Animals were not fed during the 96-hour exposure period.
At test termination, final water quality measurements were recorded, final counts and
observations were made and documented, and test animals were discarded. Control
acceptability criteria for Hyalella and Chironomus exposures are mean survival results of 80 and
70 percent, respectively at the end of the exposure.
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2.2.1.5 Rainbow Trout Acute Survival

One day prior to test initiation, a batch of moderately hard dilution water was prepared (eight
parts Nanopure deionized water to two parts Perrier mineral water) and aerated overnight. The
pH and hardness were measured and recorded to ensure that they were within the ranges
designated in the protocol. Alkalinity was also measured and recorded to monitor its
consistency in our dilution water.

The test chambers were 1-L glass containers. Four replicate chambers each containing five
organisms were used for each test concentration.

Test solutions were prepared by measuring the appropriate amount of the chemical stock
solution into a volumetric flask and adding dilution water. The pH, DO, temperature, and
conductivity in each test concentration were measured and recorded. 500 ml of test solution
were distributed to each test chamber. Test chambers were placed in a 13°C environmental
chamber to allow the solutions to equilibrate prior to test initiation. Upon initiation, ten trout were
arbitrarily selected and to each test chamber. Counts and initial condition of all test organisms
were verified by a second technician. When initial observations were complete, the test was
returned to the environmental chamber. Light was provided with cool-white fluorescent bulbs
and maintained on a 16:8 hour light:dark cycle.

Mortality and observable sublethal effects were monitored and documented daily. Water quality
parameters (pH, DO, temperature, and conductivity) were measured and recorded daily in one
replicate from each test concentration. The test was performed under static conditions; there
was no renewal of the test solutions. Animals were not fed during the exposure. At 96 hours,
final water quality measurements were recorded, final counts and observations were
documented, and the test animals were discarded. The control acceptability criterion for this
test is a mean survival of 90 percent at the end of the exposure.

2.2.1.6 Bluegill Acute Survival

One day prior to test initiation, a batch of Culligan-filtered water (Culligan) was prepared as
dilution water and aerated overnight. Culligan was obtained from a city water line connected to
a permanent series of filters. The filters are maintained on a regular service schedule.

The test chambers consisted of 1-L glass containers. Each concentration consisted of two
replicate chambers with five organisms in each.

Test solutions were prepared by measuring the appropriate amount of the chemical stock
solution into a volumetric flask and adding dilution water. The pH, DO, temperature, and
conductivity in each test concentration were measured and recorded. 500 ml of test solution
were distributed to each test chamber. Test chambers were placed in a 20°C environmental
chamber to allow the solutions to equilibrate prior to test initiation. Upon initiation, ten bluegills
were arbitrarily selected and placed into each test chamber.

Counts and initial condition of all test organisms were verified by a second technician. When

initial observations were complete, the test was returned to the environmental chamber. Light
was provided with cool-white fluorescent bulbs and maintained on a 16:8 hour light:dark cycle.
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Mortality and observable sublethal effects were monitored and documented daily. Water quality
parameters (pH, DO, temperature, and conductivity) were measured and recorded daily in one
replicate from each test concentration. The test was performed under static conditions; there
was no renewal of the test solutions. Animals were not fed during the exposure. At 96 hours,
final water quality measurements were recorded, final counts and observations were made, and
the test animals were discarded. The acceptability criterion for this test is a mean control
survival of 90 percent at the end of the exposure.

2.2.1.7 Rotifer Acute Survival

Rotifer cyst hatching was initiated one day prior to starting the acute tests. A vial of cysts was
rinsed into a Petri dish containing approximately 40 ml of moderately hard synthetic freshwater.
The Petri dish was then placed in a 25°C environmental chamber under continuous light. Test
chambers consisted of covered 48multi-well tissue culture plates. There were three replicates
per concentration in the range-finding tests.

Test solutions were prepared by measuring the appropriate amount of the chemical stock
solution into a volumetric flask and adding dilution water. The pH, DO, temperature, and
conductivity in each test concentration were measured and recorded. The test solutions were
then distributed in 0.5 ml aliquots to wells in the test chamber. The culture plate was then
placed in a 25°C environmental chamber to allow the solutions to equilibrate prior to test
initiation. Rotifer cysts were distributed to test chambers within two hours of hatching. Five
healthy appearing rotifer neonates were arbitrarily selected and distributed to each test
chamber. Organisms were not fed during the test. Counts and initial condition of all organisms
were verified by a second technician. When initial observations were complete, the multiwell
plate was wrapped in aluminum foil to provide complete darkness and returned to the
environmental chamber. Cups containing 100-ml of each test concentration for use in
monitoring water quality parameters were prepared as surrogates, covered with aluminum foil,
and placed in the environmental chamber.

Mortality was evaluated and recorded after 24 hours of exposure. Water quality parameters (pH,
DO, temperature, and conductivity) were measured and recorded from each test concentration.
The test was performed under static conditions; there was no renewal of the test solutions. The
acceptability criterion for this test is a mean control survival of 90 percent at the end of the
exposure.

2.2.1.8 Mosquito Larvae Acute Survival

One day prior to test initiation, a batch of Culligan dilution water was prepared and aerated
overnight. The test chamber used for the mosquito larvae test was a 400-ml plastic beaker.
Three replicate cups were tested for each concentration.

Test solutions were prepared by measuring the appropriate amount of the chemical stock
solution into a volumetric flask and adding dilution water. The pH, DO, temperature, and
conductivity in each test concentration were measured and recorded. 250 ml of test solution
were distributed to each test chamber. Test chambers were placed in a 20°C environmental
chamber to allow the solutions to equilibrate prior to test initiation. Upon initiation, five healthy
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appearing larvae were arbitrarily selected and distributed to each test chamber. Counts and
initial condition of all organisms were verified by a second technician. When initial observations
were complete, the test was returned to the environmental chamber. Light was provided with
cool-white fluorescent bulbs and maintained on a 16:8 hour light:dark cycle.

Mortality and observable sublethal effects were monitored and recorded daily. Water quality
parameters (pH, DO, temperature, and conductivity) were measured daily in one replicate from
each test concentration. The test was performed under static conditions; there was no renewal
of the test solutions. Animals were fed a mixture of water and ground trout chow at 48 hours.
At 96 hours, final water quality measurements were recorded, final counts and observations
were documented, and the test animals were discarded. The control acceptability criterion for
this test is a mean survival of 70 percent. A published acceptability criterion does not currently
exist for this species. The 70 percent value was derived internally based on our experience with
the organism and is equivalent to that recommended in EPA 2000 for another aquatic insect,
Chironomus tentans.

2.2.2 Definitive Tests

Acute and chronic bioassays with daphnia and acute bioassays using fathead minnow,
amphipod, and midge larvae were conducted with m-BDSA, BSA, and p-PSA. The
concentrations tested were 500, 1,000, 2,000, 4,000, 8,000, and 10,000 mg/L. Working stock
solutions of 100,000 mg/L were made by weighing 100 g of each of these chemicals into 1-L
volumetric flasks and adding Nanopure filtered water. Acute and chronic bioassays for the
midge larvae were conducted with resorcinol using concentrations of 100, 250, 500, 750, 1,000,
and 2,000 mg/L. A working stock solution of 10,000 mg/L was made by weighing 10 g of
resorcinol into a 1-L volumetric flask and adding Nanopure filtered water. Rainbow trout,
bluegill, and mosquito larvae acute toxicity bioassay tests were conducted using the following
concentrations of m-BDSA, BSA, and p-PSA: 10, 100, 500, 1000, 5000, and 10,000 mg/L.
Working stock solutions for these tests of 100,000 mg/L were made by weighing 100 g of each
chemical into 1-L volumetric flasks and adding Nanopure filtered water. Acute and chronic
bioassays with rotifers were conducted with m-BDSA and BSA at concentrations of 625, 1,250,
2,500, 5,000, and 10,000 mg/L and with p-PSA at concentrations of 1,250, 2,500, 5,000,
10,000, 20,000 mg/L. Working stock solutions of 100,000 mg/L were made as for the daphnia
tests.

2.2.2.1 Daphnid Acute Survival

Procedures for these bioassays were identical to those used for range-finding bioassays with
two exceptions:
1) There were four replicate test chambers per test concentration rather than three; and,;
2) Test chambers were placed in a polycarbonate holder with holes numbered sequentially
from 1 through 28.

2.2.2.2 Daphnid Chronic Survival and Reproduction

Procedures for these bioassays were the same as those for range-finding bioassays with two
exceptions:
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1) There were ten replicate test chambers per test concentration rather than five and;
2) Test chambers were placed in a polycarbonate holder with holes numbered sequentially
from 1 through 70.

2.2.2.3 Fathead Minnow Acute Survival

Procedures for these bioassays were the same as those used for range-finding tests with the
exception of four replicate test chambers per test concentration rather than two.

2.2.2.4 Amphipod & Midge Larva Acute Survival

Procedures for these bioassays were the same as those used for range-finding tests with two
exceptions:
1) There were five replicate test chambers per test concentration rather than three and,;
2) Culligan was used as dilution water rather than moderately hard water. This is the
typical dilution water for Hyalella and Chironomus.

2.2.2.5 Midge Larvae Chronic Survival and Growth

Test chambers for this bioassay consisted of 1-L glass jars. Five replicate jars were used for
each test concentration. Chironomus were provided with 2 tablespoons of clean beach sand
collected from Torrey Pines Beach in La Jolla, CA as a substrate. Dilution water consisted of
Culligan water. The source of water was changed from range-finding exposure due to the
possibility that the moderately hard dilution water preparation used during that phase of the
study impacted animal survival and increased variability.

Test solutions were prepared by measuring the appropriate amount of the resorcinol chemical
stock solution into a volumetric flask and adding dilution water. The pH, DO, temperature, and
conductivity in each test concentration were measured and recorded. 250 ml of test solution
were distributed to each test chamber. Test chambers were placed in a 20°C environmental
chamber to allow the solutions to equilibrate prior to test initiation. Upon initiation, ten healthy
appearing Chironomus larvae were arbitrarily selected and distributed to the appropriate test
chambers. Counts and initial health of all organisms were verified by a second technician.
When initial observations were complete, the test was returned to the environmental chamber.
Light was provided with cool-white fluorescent bulbs and maintained on a 16:8 hour light:dark
cycle. Mean initial weight of the Chironomus was determined by placing five arbitrarily selected
organisms on five replicate-tared plastic pans. The pans were then placed in an oven at 65°C
overnight and weighed the following day.

Water quality parameters (pH, DO, temperature, and conductivity) were measured daily in one
replicate from each test concentration. The test was performed under static conditions; there
was no renewal of test solutions. Animals were fed a mixture of Culligan and Tetramin® flake
food every 2-3 days during the 10-day exposure period. At test termination, final water quality
measurements were recorded, and final counts and observations were made. Surviving test
animals then were transferred to tared plastic pans and placed in a drying oven at 65°C
overnight. Dry weights were measured and the average growth per organism was estimated
relative to the initial weight data collected on test day zero.
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2.2.2.6 Rainbow Trout Acute Survival

Due to the results of the range-finding series, identical concentrations were used for the
definitive series. Procedures for these bioassays were the same as those used for range-
finding tests.

2.2.2.7 Bluegill Acute Survival

Due to the results of the range-finding series, identical concentrations were used for the
definitive series. Procedures for these bioassays were the same as those used for range-
finding tests with the exception of testing three replicates instead of two.

2.2.2.8 Rotifer Acute Survival

Procedures for these bioassays were identical to those used for range-finding bioassays with
the exception of using eight replicate test chambers per test concentrations rather than three.

2.2.2.9 Ratifer Chronic Population Increase

Procedures for the chronic bioassays were identical to those used for range-finding bioassays
with the following exceptions:
1) There were eight replicate chambers, rather than three;
2) There was one rotifer neonate added to each well in the tissue culture plate, rather than
five;
3) Organisms were fed by adding 1 x 10° Selenastrum capricornutum cells per rotifer;
4) Final number of organisms in each test chamber was counted and recorded after 48
hours of exposure and rate of population increase was calculated; and
5) Test acceptability criterion was control performance of r > 0.7 (r is the intrinsic rate of
population increase).

2.2.2.10 Mosquito Larvae

Due to the increased variability and low survival throughout the range-finding series, the
definitive study was conducted using identical concentrations. Procedures for these bioassays
were the same as those used for range-finding tests with two exceptions:

1) There were five replicate test chambers per test concentration rather than three and;

2) Larvae were fed daily.

2.2.3 Reference Toxicant Testing
Reference toxicant testing with copper (1) chloride was performed either concurrent to or within
one week of all Daphnia, fathead minnow, Chironomus, and Hyalella range-finding and

definitive tests. A concurrent reference toxicant test using potassium dichromate was
conducted with the rotifer definitive tests. Reference toxicant testing is a quality
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assurance/quality control (QA/QC) procedure performed to confirm the health and toxicant
susceptibility of test organisms and demonstrate the use of proper and consistent test
conditions and procedures (EPA 1993a). Test concentrations of reference toxicant material
varied across species, and were based on past dose responses and lethal concentrations
derived in the AMEC Laboratory (Table 5). Due to a lack of an internal reference toxicant
database for bluegill, mosquito, and rainbow trout, reference toxicant testing was not conducted
with these species.

2.3 STATISTICAL ANALYSES

For acute exposures (including reference toxicants), mean survival in each replicate was
transformed into a percentage. Percentage data were arcsine square-root transformed to
normalize the distribution of the data prior to statistical analysis. Normality of the data was
checked with the Shapiro-Wilks Test. Steel’'s Many-one Rank Test, the Wilcoxon Rank Sum
Test, or Dunnett's Test was used to identify significant differences between concentrations. For
Ceriodaphnia dubia chronic bioassays, the Kolmogorov-Smirnov test was used to check the
normality of the data. Survival data for Ceriodaphnia were evaluated with Fisher's exact P test,
while the reproduction data were evaluated with either Steel's Many-one Rank Test, or the
Wilcoxon Rank Sum Test. For the Chironomus tentans chronic exposure, normality of the data
was checked using the Shapiro-Wilks test. Survival data were evaluated using Steel's Many-
one Rank Test and differences in growth data were evaluated using Student’s t-tests. Survival
and net production/intrinsic population increase were evaluated for the Brachionus acute and
chronic tests, respectively. The rate of intrinsic population increase (r) from the chronic rotifer
data was calculated using the equation:

r=INnNi=InNo/T

where N, is the number of rotifers after 2 days, N, is the initial number of rotifers, and T is the
time of exposure (i.e. 2 days). Normality of data was checked using Shapiro-Wilk's Test prior to
analyzing for variance using Bartlett's Test and comparing concentration response using
Dunnett’s test or Bonferroni t test. When no survivors were present in a concentration, the
natural logarithm of the number of rotifers could not be calculated and used to determine ECs
values. In this case, net rotifer production was used following the same statistical steps outlined
above.

LCso values were calculated for all range-finding, definitive, and reference toxicant test sets that
exhibited a dose-response curve. These endpoints were calculated with Probit, Trimmed
Spearman-Karber, or Linear Interpolation methods using ToxCalc Comprehensive Toxicity Data
Analysis and Database Software, Version 5.0. The choice of statistical method was dependent
upon specific model assumptions met or not met by the data as addressed in EPA (1993a).
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3.0 DATA SUMMARIES

Test results are summarized in Table 6. Survival and LCso/ECsy summaries, rangefinder water
guality data and statistics, definitive water quality data and statistics, and reference toxicant data
are contained in Appendices A, B, C, and D, respectively. Chain-of-custody information is
located in Appendix E.

Control criteria were met or exceeded for all tests conducted with the exception of the
Chironomus range-finding tests with m-BDSA, BSA, and resorcinol. Controls for these tests
were below the acceptability criterion of 70 percent survival. In this case, the control conducted
with the concurrent p-PSA test was substituted for comparison purposes and reflects the same
batch of animals and conditions.

All reference toxicant tests met control survival criteria. The LCsq value calculated for all tests
fell within internal control chart limits of + two standard deviations (Appendix D). This indicates
that test organism sensitivity during this series of tests was similar to that of organisms
historically tested at AMEC.

3.1 RANGE-FINDING TESTS

Two species, Chironomus and Brachionus, exhibited a significant response during the range-
finding studies. Survival of Chironomus was zero percent in the highest concentration of
resorcinol tested with an LCso of 86.7 mg/L. Survival of Brachionus was seven percent in the
highest concentration of m-BDSA tested and 53 percent in the second highest tested. The
calculated LCso for m-BDSA was 5190 mg/L. Although the calculated LCso for Brachionus in
BSA was >10,000, it did exhibit a slight dose response to BSA with 53 percent survival in the
highest concentration tested. No significant response was exhibited by any other species for
any chemical tested during this phase.

3.2 DEFINITIVE TESTS

Three organisms, Ceriodaphnia, Chironomus, and Brachionus exhibited a dose response to the
chemicals tested during the definitive assays. No significant response was exhibited by any
other species for the chemicals tested during this phase.

The daphnids demonstrated both an acute and chronic response to the three chemicals tested.
Mean survival of daphnids in the acute exposures was 10, 0, and 10 percent in the highest
concentration tested (10,000 mg/L) for m-BDSA, BSA, and p-PSA, respectively (see Appendix
Tables A-5, A-6, and A-7). Acute 48-hr LCs, values of 6880, 4980, and 7500 mg/L were
calculated for m-BDSA, BSA, and p-PSA, respectively. LCso values for the chronic tests were
3470, 5240, and 5280 mg/L for m-BDSA, BSA, and p-PSA, respectively. ECs, values for the
reproductive endpoint were 3440, 3080, and 1030 mg/L for m-BDSA, BSA, and p-PSA,
respectively. It should be noted that C. dubia is known to be sensitive to waters with high
conductivity. Recent experience in the AMEC laboratory, including a recent experiment
specifically addressing this issue, suggests that levels above approximately 2000 mhos-cm can
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impair survival and reproduction of C. dubia. Conductivities in the highest concentrations tested
for m-BDSA, BSA, and p-PSA were well above levels expected to cause effects (approx. 5800,
4100, and 3100 mhos-cm, respectively).

Chironomus demonstrated both an acute and chronic response to one chemical, resorcinol.
LCso values of 147 and 118 mg/L were obtained for acute and chronic exposures (see Appendix
Table A-8). Due to the relatively low survival in the chronic exposure, an ECsy value of >100
mg/L was calculated for the growth endpoint, so survival information should drive the use of this
assay as a decision-making tool.

Brachionus demonstrated both an acute and chronic response to the three chemicals tested.
Mean survival of rotifers in the acute exposures was zero percent in the highest concentration
tested (10,000 mg/L) for all chemicals (see Appendix Tables A-5, A-6, and A-7). Acute 24-hr
LCs values of 6598, 6950, and 10175 mg/L were calculated for m-BDSA, BSA, and p-PSA,
respectively. Net 48-hour organism production for the chronic tests was 0.6, 0, and 0 organisms
for the highest concentrations of m-BDSA, BSA, and p-PSA, respectively. ECsq values for this
endpoint were 7436, 6439, and 7873 mg/L for m-BDSA, BSA, and p-PSA, respectively. ECsg
values for the intrinsic population increase endpoint were 8907, >5000, and 9869 mg/L for m-
BDSA, BSA, and p-PSA, respectively.

These results have been used to calculate genus mean acute values that are presented in
Table 7 along with the corresponding data requirements from Stephan et al. (1985). Thus, for
example, an acute LCso of 0.147 mg/L for the midge (Chironomus tentans) was developed for
resorcinol specifically to complete the last data requirement that was not satisfied by literature
values obtained from ECOTOX (Table 7). In addition, a chronic toxicity test was also performed
to develop chronic values (Table 7) to calculate an ACR for resorcinol because suitable chronic
toxicity test information was not found in ECOTOX.
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4.0 RESULTS AND DISCUSSION

To derive an AWQC, acceptable aquatic toxicity tests results should be available to satisfy each
of the eight requirements presented in Table 1. Review of the available literature in the USEPA
ECOTOX database indicated that toxicity test data for resorcinol were available for twelve
separate genera. Of these data, seven genera were applicable to satisfying the eight data
requirements (Table 2). An acute LCsy of 0.147 mg/L for the midge (Chironomus tentans) was
subsequently developed specifically to complete the last data requirement that was not satisfied
by the literature values obtained from the ECOTOX database (Table 7). In addition, a chronic
toxicity test was also performed to develop chronic values (Table 7) that were needed to
calculate an ACR for resorcinol because suitable chronic toxicity test information was not found
in ECOTOX.

No useable data were found in ECOTOX for m-BDSA. One value was found for BSA (Table 3);
however, the exposure time period for Daphnia magna was longer than the USEPA guidelines
(Stephan et al., 1985). Ten ECOTOX records were found for p-PSA and two of the LCsps
initially appeared valid based on test organism and duration requirements (Stephan et al.,
1985). One was a 48-hr LCs, for Daphnia magna and the second was a 96-hr LCsg, for Lymnaea
sp (pond snail). Both of these LCsos were published in a 1965 article (Dowden and Bennett,
1965). Because these tests were conducted over 40 years ago and USEPA has specific
aguatic toxicity test requirements for toxicity test results to be usable, the papers were reviewed
in detail. Dowden and Bennett (1965) did not present details of the experimental methods for
the daphnia magna tests. The authors cite a 1948 grey literature source that could not be
obtained for review. Consequently, it was not possible to verify that USEPA guidelines or ASTM
Standard Bioassay Testing protocols were adhered to. Upon review of cross-referenced articles
cited in Dowden and Bennett (1965) for general methodologies, it was determined that enough
uncertainty exists in the testing procedures to warrant exclusion of the Dowden and Bennett
(1965) toxicity test results from the AWQC derivation. Specifically, it was not possible to confirm
that neonatal daphnids were used in the test and that the daphnids were not fed during the test,
as required by USEPA guidelines (Stephan et al., 1985). In fact, it does appear that the
daphnids were fed based on review of the cross-referenced articles. Detailed review of Dowden
and Bennett (1965) reveals that the exact species of pond snail tested was not identified and
minimal specific information is provided on the test protocols. In addition, reference water was
obtained from a university lake for both the daphnid and snail tests where current protocols
require laboratory derived water. Because of these factors, the results from the Dowden and
Bennett (1965) daphnia toxicity tests are not used in AWQC derivation.

Acute and chronic toxicity tests were conducted on eight test organisms specifically for
developing an FAV for these three compounds. Both the preliminary and definitive acute
aguatic toxicity tests indicated that, for most test organisms, acute toxicity was not observed at
the highest concentrations of m-BDSA, BSA, and p-PSA tested (>10,000 mg/L). For these test
organisms and compounds, the highest value tested was conservatively assumed to represent
the LCs for calculating acute and chronic criteria. Acute LCso values were developed from the
Ceriodaphnia dubia tests for m-BDSA (6,884 mg/L), BSA (4,984 mg/L), and p-PSA (7,497
mg/L). Table 7 presents the results for the acute and chronic toxicity tests performed with these
compounds.
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Because both acute and chronic toxicity tests were performed for three species, ACRs were
The ACRs ranged from less
than one to 7.3, and all are much less than the default value of 18 assumed by USEPA (1995).
Table 8 also presents the compound-specific ACRs that were developed for these compounds

calculated for m-BDSA, BSA, p-PSA, and resorcinol (Table 8).

based upon the acute and chronic toxicity test results and the USEPA (1995) protocol.

The values presented in Tables 2, 7, and 8 were used with the procedures described by
Stephan et al. (1985) to calculate FAVs, CMCs and CCCs for m-BDSA, BSA, p-PSA, and
resorcinol (Table 9). Final CMCs (acute AWQC) and CCCs (chronic AWQC) for m-BDSA, BSA,
p-PSA, and resorcinol are summarized below:

Compound CMC (mg/L) CCC (mgl/L)
benzene metadisulfonic acid

(m-BDSA) 2,592 1,620
benzene monosulfonic acid

(BSA) 1,956 1,151
p-phenol sulfonic acid

(p-PSA) 3,482 1,363
Resorcinol 28 7.18

The CMC and CCC values were developed according to established USEPA protocols which, in

turn, have been adopted by the Commonwealth of Pennsylvania.
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Table 1
Ambient Water Quality Data Reguirements

Acute Freshwater Animal (1)

a. The family Salmonidae in the class Osteichthyes

b. One other family (preferably a commercially or recreationally important, warmwater species) in
the class Osteichthyes (e.g. bluegill, channel catfish)

c. A third family in the phylum Chordata (e.g. fish, amphibian)

d. A planktonic crustacean (e.g. a cladoceran, copepod)

e. A benthic crustacean (e.g. ostracod, isopod, amphipod, crayfish)

f. An insect (e.g. mayfly, dragonfly, damselfly, stonefly, caddisfly, mosquito, midge)

g. A family in a phylum other than Arthropod or Chordata (e.g. Rotifera, Annelida, Mollusca)

h. A family in any order of insect or any phylum not already represented

Freshwater Plant

Results of at least one acceptable test with a freshwater algae or vascular plant is desirable but
not required for criterion derivation. If plants are among the aquatic organisms most sensitive to
the material, results of a test with a plant in another phylum (division) should also be available

Chronic Freshwater Animals

Acute-Chronic Ratios (ACRs) with at least one species of aquatic animal in at least three
different families provided that of the three species (2):

a. At least one is a fish

b. At least one is an invertebrate

c. At least one species is an acutely sensitive freshwater species (the other two may be saltwater
species)

Notes:
(1) Conducting all tests satisfies the requirements for calculating the final acute value.

(2) If fewer than three acceptable experimentally determined ACRs are available, use enough
assumed ACRs of 18 so that the total number of ACRs equals three. Calculate the final ACR as
the geometric mean of the three ACRs.



Table 2

Relevant Resorcinol Toxicity Data from USEPA ECOTOX

GMAV
) S . Test ECOTOX Doc GMAV Used in
AWQC Data Requirements Scientific Name Common Name | Endpoint | Effect Duration Ref # Author (Pub Year) Code Conc Mean wgll) |AwQc? ge.
lowest four)

Oncorhynchus mykiss Rainbow trout EC50 DVP 60 d 2852 Van Leeuwen et al (1990) (¢} 260,000 ug/L
Oncorhynchus mykiss Rainbow trout LC50 MOR | 60 d 2852 Van Leeuwen et al (1990) (¢} 320,000 ug/L

a. Oncorhynchus mykiss Rainbow trout LC50 MOR | 96 hr 569 DeGraeve et al (1980) M 100,000 wug/L] 100,000 Yes
The family Salmonidae in the Oncorhynchus mykiss Rainbow trout LOEC | MOR| 60 d 2852 Van Leeuwen et al (1990) (¢} 320,000 ug/L
class Osteichthyes Oncorhynchus mykiss Rainbow trout LOEC | NOC | 60 d 2852 Van Leeuwen et al (1990) C 320,000 ug/L
Oncorhynchus mykiss Rainbow trout LOEC | GRO 60 d 2852 Van Leeuwen et al (1990) (¢} 100,000 ug/L
Oncorhynchus mykiss Rainbow trout LOEC | GRO| 60 d 2852 Van Leeuwen et al (1990) C 32,000 ug/L
Pimephales promelas Fathead minnow LC50 MOR | 24 hr 5735 Curtis et al (1978) M 88,600 ug/L
Pimephales promelas Fathead minnow LC50 MOR | 48 hr | 5735 Curtis et al (1978) M 72,600 ug/L
b. One other family (preferably P!mephales promelas Fathead minnow LC50 MOR | 96 hr 5735 Curtis et al (1978) M 56,500 ug/L
a commercially or P!mephales promelas Fathead minnow LC50 MOR [ 96 hr | 5735 Curtis et al (1978) M 49,500 ug/L
recreationally important P!mephales promelas Fathead minnow LC50 MOR | 24 hr 875 Curtis et al (1979) (¢} 88,600 ug/L
warmwater species) in t‘he P!mephales promelas Fathead minnow LC50 MOR | 48 hr 875 Curtis et al (1979) (¢} 72,600 ug/L
class Osteichthyes (e.g. P!mephales promelas Fathead minnow LC50 MOR | 96 hr 875 Curtis et al (1979) C 53,400 ug/L
bluegill, channel catfish) Pimephales promelas Fathead minnow LC50 MOR | 96 hr 569 DeGraeve et al (1980) (¢} 100,000 ug/L
’ Pimephales promelas Fathead minnow LC50 MOR | 96 hr 2965 Curtis and Ward (1981) (¢} 60,000 ug/L
Pimephales promelas Fathead minnow LC50 MOR | 96 hr | 11951 Ewell et al (1986) (¢} 40,000 ug/L

Pimephales promelas Fathead minnow LC50 MOR | 96 hr | 59196 Bergman and Anderson (1977) M 100,000 ug/L| 62,157 Yes
) - Lepidocephalichthyes guntea Fish LC50 MOR | 24 hr [ 19085 Sangli et al (1998) C 80,000 ug/L
ghﬁ:g"arg fferz'ﬂi's”hthe phylum | idocephalichthyes guntea Fish Lc50 | MOR| 48 hr| 19085 Sangli et al (1998) c | 77,000 uglL
amphibian) ’ Lepidocephalichthyes guntea Fish LC50 MOR | 72 hr [ 19085 Sangli et al (1998) (¢} 75,000 ug/L

Lepidocephalichthyes guntea Fish LC50 MOR | 96 hr [ 19085 Sangli et al (1998) C 73,000 wug/L] 73,000 Yes
Daphnia Water flea LD50 MOR | 48 hr | 58990 Bringmann, G., and R. Kuhn (1960) M 800,000 ug/L
d. A planktonic crustacean Daphnia magna Water flea LC50 MOR | 96 hr | 11951 Ewell et al (1986) C 250 ug/L
(e.g. a cladoceran, copepod) Daphnia pulex Water flea LC50 MOR | 96 hr [ 6256 Trabalka, J.R., and M.B. Burch (1978) M 900 ug/L

Daphnia pulicaria Water flea LC50 MOR | 48 hr 569 DeGraeve et al (1980) M 100,000 ug/L| 282,843 No

e. A benthic crustacean (e.g.
ostracod, isopod, amphipod, Gammarus fasciatus Scud LC50 MOR 96 hr | 11951 Ewell et al (1986) C 100,000 wug/L] 100,000 Yes

crayfish)
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Table 2

Relevant Resorcinol Toxicity Data from USEPA ECOTOX

GMAV
. o . Test ECOTOX Doc GMAV Used in
; C M
AWQC Data Requirements Scientific Name Common Name | Endpoint | Effect Duration Ref # Author (Pub Year) Code onc Mean wgll) |AwQc? ge.
lowest four)
f. An insect (e.g. mayfly,
dragonfly, damselfly, stonefly,
caddisfly, mosquito, midge)
g. A family in a phylum other
than Arthropod or Chordata Helisoma trivolvis Ramshorn snail Lc50 [MOR| 96  hr| 11951 Ewell et al (1986) c | 100,000 ugiL| 100,000 No
(e.g. Rotifera, Annelida,
Mollusca)
h. A family in any order of
insect or any phylum not Dugesia tigrina Turbellarian, flatworm LC50 MOR | 96 hr | 11951 Ewell et al (1986) (¢} 100,000 wug/L] 100,000 No
already represented.
Additional Aquatic Toxicity Test Data
Danio rerio Zebra danio EC50 DVP 7 d 2852 Van Leeuwen et al (1990) (¢} 54,800 ug/L
Danio rerio Zebra danio LC50 MOR 7 d 2852 Van Leeuwen et al (1990) (¢} 262,000 ug/L
Danio rerio Zebra danio LOEC | MOR 7 d 2852 Van Leeuwen et al (1990) (¢} 320,000 ug/L
Danio rerio Zebra danio LOEC NOC 7 d 2852 Van Leeuwen et al (1990) C 100,000 ug/L
Asellus intermedius Aquatic sowbug LC50 MOR | 96 hr | 11951 Ewell et al (1986) C 100,000 ug/L] 100,000 No
Lumbriculus variegatus Oligochaete, worm LC50 MOR | 96 hr | 11951 Ewell et al (1986) C 100,000 ug/L] 100,000 No
Freshwater Plant Toxicity Test Data
Results of at least one
acceptable test with a Elodea canadensis Waterweed EC50 POP 9 d | 14483 Stom, D.I., and R. Roth (1981) M 143,143 ug/L| 143,143
freshwater algae or vascular
plant. Lemna minor Duckweed EC50 | POP| 12 d | 14483 Stom, D.I., and R. Roth (1981) M | 165,165 ug/L| 165,165

Notes:

1. Data listed in this table are freshwater results with a Document Code of "C" or "M" and Endpoint Codes not "NR".

2. Abbreviation/codes are as reported in ECOTOX (USEPA, 2006; http://cfpub.epa.gov/ecotox/).
3. Highlighted rows indicate data that met the USEPA AWQC Guidelines (Stephan et al., 1985) for calculation of the GMAV and Final Acute Value (FAV).
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Table 3
Relevant Sulfonate Toxicity Data from USEPA ECOTOX

. . - Common . Test ECOTOX Doc | Concentration
Chemical Name AWQC Data Requirements Scientific Name Name Endpoint | Effect Duration Ref # Author (Pub Year) Code Mean
Sodium benzenesulfonate  |d. A planktonic crustacean
(BSA) (e.g. a cladoceran, copepod) Daphnia magna Water flea LCso MOR 42 d 8066 Freeman (1953) M 2,840,000 ug/L
b. One other family (preferably
4-Hydroxybenzenesulfonic ?e(;?(:a?(?r:gl?”?/r:ro rtant
acid, Monosodium salt Y p ) Lepomis macrochirus Bluegill LCso MOR 100 hr 915 Dowden and Bennett (1965) M 19,616,000 ug/L
(p-PSA) warmwater species) in the
P class Osteichthyes (e.g.
bluegill, channel catfish)
d. A planktonic crustacean
(e.g. a cladoceran, copepod) Daphnia magna Water flea LCso MOR 42 d 8066 Freeman (1953) M 1,876,000 ug/L
Daphnia magna Water flea LCsp MOR 24 hr 915 Dowden and Bennett (1965) | M 13,510,000 ug/L
Daphnia magna Water flea LCso MOR 48  hr 915 Dowden and Bennett (1965) | M 13,510,000 ug/L
Daphnia magna Water flea LCsp MOR 72 hr 915 Dowden and Bennett (1965) | M 3,494,000 ug/L
Daphnia magna Water flea LCso MOR 96  hr 915 Dowden and Bennett (1965) | M 1,471,000 ug/L
Lymnaea sp. Pond snail LCsp MOR 24 hr 915 Dowden and Bennett (1965) | M 10,700,000 ug/L
9. A family in a phylum other than Lymnaea sp. Pond snail LCso MOR 48  hr| 915 Dowden and Bennett (1965) | M 9,122,000 ug/L
Arthropod or Chordata (e.g. Rotifera,
Annelida, Mollusca) Lymnaea sp. Pond snail LCso MOR 72 hr 915 Dowden and Bennett (1965) M 8,828,000 ug/L
Lymnaea sp. Pond snail LCso MOR 96 hr 915 Dowden and Bennett (1965) | M 8,828,000 ug/L

Notes:

1. Data listed in this table are freshwater results with a Document Code of "C" or "M" and Endpoint Codes not "NR".
2. Abbreviation/codes are as reported in ECOTOX (USEPA, 2006; http://cfpub.epa.gov/ecotox/).
3. Highlighted rows indicate data that met the USEPA AWQC Guidelines (Stephan et al., 1985) for calculation of the GMAV and Final Acute Value (FAV).
4. * -Based on test species and duration requirments, the 48-hr LC50 for Daphnia magna appears to meet the USEPA AWQC Guidelines (Stephan et al., 1985) for use in the calculation of
GMAYV and/or FAV. However, after obtaining the original article which is over 40 years old, AMEC considers this result inappropriate for AWQC derivation based on the following reasons:
questionable test organisms (age unclear, required to be less than 24 hours old at test inception), media (lakewater as control water) and feeding regimens (daphnids appear to have been fed,
which is not recommended in Stephan et al (1985)). These testing methods would not meet current USEPA or ASTM bioassay protocols for Standard Toxicity Testing if they were condcuted
present day. See text for further discussion.
5. ** -Based on test species and duration requirments, the 96-hr LC50 for the pond snail appears to meet the USEPA AWQC Guidelines (Stephan et al., 1985) for use in the calculation of GMAV
and/or FAV. However, after obtaining the original article which is over 40 years old, AMEC considers this result inappropriate for AWQC derivation based on the following reasons: questionable
test organisms of unidentified species and collected from local waterbodies (not laboratory born) and media (lakewater as control water). These testing methods would not meet current USEPA
or ASTM bioassay protocols for Standard Toxicity Testing if they were condcuted present day. See text for further discussion.




Table 4

Chemical and Species/Test type Matrix for Range-Finding
and Definitive Test Series

Species & Test Type

Chemical Tested

m-BDSA

BSA p-PSA

Resorcinol

Ceriodaphnia dubia (water
flea) Acute Exposure

X X

Ceriodaphnia dubia (water
flea) Chronic Exposure

Pimephales promelas
(fathead minnow) Acute
Exposure

Hyalella azteca (amphipod)
Acute Exposure

Chironomus tentans
(midge) Acute Exposure

Chironomus tentans
(midge) Chronic Exposure
(definitive only)

Oncorhynchus mykiss
(rainbow trout) Acute
Exposure

Lepomis macrochirus
(bluegill) Acute Exposure

Brachionus calyciflorus
(rotifer) Acute Exposure

Brachionus calyciflorus
(rotifer) Chronic Exposure

Culex pipiens (mosquito)
Acute Exposure

X | X | X | X

X | X | X | X
X | X | X | X




Table 5
Summary of the Nominal Concentrations Used for Reference

Toxicant Testing - Copper (Il) Chloride and Potassium
Dichromate

Species & Test Type
Ceriodaphnia dubia -
Acute Exposure
Ceriodaphnia dubia -
Chronic Exposure
Pimephales promelas -
Acute Exposure
Hyalella azteca -
Acute Exposure
Chironomus tentans -
Acute Exposure

Test Concentrations and Toxicant

0, 3.125, 6.25, 12.5, 25, and 50 ug/L Copper

0, 12.5, 25, 50, 100, and 200 ug/L Copper

0, 15, 30, 60, 120, and 240 ug/L Copper

0, 100, 200, 400, 800, and 1,600 ug/L Copper

0, 187.5, 375, 750, 1,500, and 3,000 pg/L Copper

0, 2.5,5.0, 10, 20, and 40 mg/L Potassium
Dichromate

0, 1.25, 2.5, 5.0, 10, and 20 mg/L Potassium
Dichromate

Brachionus calyciflorus -
Acute Exposure
Brachionus calyciflorus -
Chronic Exposure




Table 6

Summary LCsy and ECsg, reported in mg/L

Species/Procedure m-BDSA BSA p-PSA [ Resorcinol

Range-finding Assays

Acute Ceriodaphnia >1,000 >1,000 >1,000 NT

Chronic Ceriodaphnia

Survival >1,000 >1,000 >1,000 NT

Chronic Ceriodaphnia

Reproduction >1,000 >1,000 >1,000 NT

Acute Pimephales >1,000 >1,000 >1,000 NT

Acute Hyalella >1,000 >1,000 >1,000 NT

Acute Chironomus >1,000 >1,000 >1,000 86.7

Acute Oncorhynchus >10,000 >10,000 | >10,000 NT

Acute Lepomis >10,000 >10,000 | >10,000 NT

Acute Brachionus 5190 >10,000 | >10,000 NT

Acute Culex NT NT NT NT

Definitive Assays

Acute Ceriodaphnia 6,884 4,984 7,497 NT

Chronic Ceriodaphnia

Survival 3,474 5,238 5,278 NT

Chronic Ceriodaphnia

Reproduction 3,436 3,078 1,027 NT

Acute Pimephales >10,000 >10,000 | >10,000 NT

Acute Hyalella >10,000 >10,000 | >10,000 NT

Acute Chironomus >10,000 >10,000 | >10,000 147
NT NT NT

Chronic Chironomus Survival 118
NT NT NT

Chronic Chironomus Growth >100

Acute Oncorhynchus >10,000 >10,000 | >10,000 NT

Acute Lepomis >10,000 >10,000 | >10,000 NT

Acute Brachionus 6,598 6,950 10,175 NT

Chronic Brachionus Net

Production 7,436 6,439 7,873 NT

Chronic Brachionus

Population Increase 8,907 >5,000 9,869 NT

Acute Culex >10,000 >10,000 | >10,000 NT




Table 7

Acute and Chronic Toxicity Test Results for the Test Compounds

) . Scientific name, . m-BDSA BSA p-PSA Resorcinol
Tier 1 Requirements(1) Endpoint
Common name (mg/L) (mg/L) (mg/L) (mg/L)
Acute Freshwater Animal
a. The family Salmonidae in the class Osteichthyes Oncorhynchus mykiss 96 hr LCsp >10,000 >10,000 >10,000
(rainbow trout)
b. One other family (preferably a commercially or recreationally
important, warmwater species) in the class Osteichthyes (e.g. Lepomis macrochirus (bluegill) 96 hr LCsy >10,000 >10,000 >10,000
bluegill, channel catfish)
c. A third family in the phylum Chordata (e.g. fish, amphibian) P'mepha'e;'?:r’]';“;')as (fathead| g6y ¢, >10,000 >10,000 >10,000
d. A planktonic crustacean (e.g. a cladoceran, copepod) Cenodaphn]:le;:;bla (water 48 hr LCyy 6,884 4,984 7,497
e. A benthic crustacean (e.g. ostracod, isopod, amphipod, crayfish) Hyalella azteca (amphipod) 96 hr LCsg >10,000 >10,000 >10,000
f. An |n.seot (.e.g. mayfly, dragonfly, damselfly, stonefly, caddisfly, Culex pipiens (mosquito) 96 hr LCsy 10,000 10,000 10,000
mosquito, midge)
f. An |nlsect (.e.g. mayfly, dragonfly, damselfly, stonefly, caddisfly, Chironomus tentans (midge) 96 hr LCsy 147
mosquito, midge)
g. Afamlly in alphylum other than Arthropod or Chordata (e.g. Brachionus calyciflorus (rotifer) 24 hr LCsp 6,508 6.950 10175
Rotifera, Annelida, Mollusca) 1)
h. A family in any order of insect or any phylum not already Chironomus tentans (midge 96 hr LCsy 10,000 10,000 10,000
represented larvae)
Freshwater Plant
Results of at least one acceptable test with a freshwater algae or
vascular plant is desirable but not required for criterion derivation. If Selanstrum capricornutum
plants are among the aquatic organisms most sensitive to the @l ae)p(Z) 96 hr LCsg >1,000 >1,000 >1,000
material, results of a test with a plant in another phylum (division) 9
should also be available
Chronic Freshwater Animals
b. At least one is an invertebrate Ceriodaphnia c(i;)tna (water flea) 7 day survival 3,474 5,238 5,278
Ceriodaphnia dubia (water flea) 7 day. 3,436 3,078 1,027
3) reproduction
b. At least one is an invertebrate Chironomus t(ir;tans (midge) 7 day survival 117
Chironomus t(ir;tans (midge) 7 day growth >100
c. At least one species is an acutely sensitive freshwater species (the| Brachionus calyciflorus (rotifer) 48 hr net
. . 7,436 6,439 7,873
other two may be saltwater species) (5) production
Brachionus calyciflorus (rotifer)| 48 hr population 8,907 5,000 9,869

®)

increase

Notes:

(1) Toxicity tests for the rotifer were conducted in the AMEC Northwest Bioassay Laboratory. All other tests were conducted in the AMEC San Diego Laboratory (AMEC, 2003).

(2) Toxicity tests for the algae were conducted in the AMEC San Diego Laboratory (AMEC, 2002).
(3) The acute-to-chronic ratio for this species was 1.92 for m-BDSA, 1.62 for BSA, and 7.3 for p-PSA.

(4) The acute-to-chronic ratio for this species was 1.47 for resorcinol.

(5) The acute-to-chronic ratio for this species was 0.89 for m-BDSA, 1.08 for BSA, and 1.29 for p-PSA.




Table 8

Acute to Chronic Ratio Calculations

m-BDSA BSA p-PSA [Resorcinol
(mg/L) (mg/L) (mg/L) (mg/L)
Ceriodaphnia dubia (water flea) 1.92 1.62 7.30
Brachionus calyciflorus (rotifer) 0.89 1.08 1.29
Chironomus tentans (midge) 1.47
Final ACR (1) 3.2 3.4 5.10 7.81
Notes:

(1) If fewer than three acceptable experimentally determined ACRs are available, use
enough assumed ACRs of 18 so that the total number of ACRs equals three.




Table 9
Ambient Water Quality Criteria Calculations

m-BDSA BSA p-PSA | Resorcinol
(mg/L) (mg/L) (mg/L) (mg/L)

Final Acute Value (FAV) 5,185 3,912 6,951 56
Criterion Maximum
Concentration (CMC) 2,592 1,956 3,476 28
Fmgl Acute to Chronic 3 3 5 8
Ratio
Criterion Continuous 1,620 1151 1,363 718

Concentration (CCC)




Attachment 1 - Table A
Chronic Toxicity Test Results for Resorcinol
using Daphnia and Pseudokirchneriella spp.
(Resorcinol Task Force 2004/2006 Studies)

Effect
Scientific Name Common Name Type of Test Endpoint Concentration
(ug/L)
Daphnia magna Water Flea Survival 21-day NOEC 172
Daphnia magna Water Flea Survival 21-day LOEC >172
Daphnia magna Water Flea Survival 21-day ECs > 172
. Growth / Reproduction
Daphnia magna Water Flea (# offspring released) 21-day NOEC 172
. Growth / Reproduction
Daphnia magna Water Flea (# offspring released) 21-day ECs > 172
Pseudokirchneriella Green Algae Cell Biomass 72-hr NOEC 47
subcapitata
Pseudokwchnerlella Green Algae Cell Biomass 72-hr ECs > 97
subcapitata
Pseudokirchneriella Green Algae Growth Rate 72-hr NOEC 97
subcapitata
Pseudokirchneriella
: Green Algae Growth Rate 72-hr ECq > 97
subcapitata

Notes:

1. Results are summarized from Springborn Laboratories (2004) and Springborn Smithers Laboratories (2006). This work was
published by the Resorcinol Task Force (RTF).
2. None of the above concentrations were required for the calculation of GMAVs or FAVs for resorcinol for the following reasons.
The RTF study exposure concentrations were set well below values used from either the USEPA ECOTOX database or those

assayed for this report and none of the concentrations showed a significant dose-response related adverse effect on any of the test
organisms. That is, most effect concentrations are unbounded NOECSs in that the true NOECs may exist at much higher
concentrations that were tested. See text for further discussion.
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- - Appendix Table A-1. Survival, Reproduction (Ceriodaphnia dubia),
and LC50 Summary
Benzene Metadisulfonic Acid {BMDSA)
L SmcusaTestpe  Clor  Memfemmi Wemtmbwol  Lowtoe
Lab Control 867 NA
041 933 NA
Ceriodaphnla dubla - 1 100 NA
Acute Exposure 10 ) NA
- 100 80 NA >1000
1,000 93.3 MNA
Lab Control 80 14
01 100 20
Cerjodaphnia dubla - 1 100 13
Chronic Exposure 10 80 17
100 100 16 >1000 (survival)
1,000 80 21 >1000 {repro)
Lab Control 100 NA
1 0.1 100 NA
Pimephales promelas - U 100 NA
Acute Exposure 10 100 NA
100 100 NA >1000
L 1,000 100 MNA
Lab Conlrol 93.3 NA
‘.j 0.1 93.3 NA
E_ ) Hyalella arteca - 1 100 NA
Acuts Exposurs. 10 93.3 NA
- 100 100 NA >1000
3 1,000 90 NA
E. . Lab Control 70° NA
0.1 73 NA
Chironomus tentans - 1 46,7 NA
Acute Exposure 10 50 NA
100 63.3 NA >1000
1.000 633 NA
[ Lab Control 100 NA
10 . 100 NA
"y 100 100 NA
e TS o 10 v
1,000 100 NA
: 5,000 100 MNA >10,000
10,000 100
[~ Lab Centrol 100 NA
10 100 NA
L . 100 100 NA
P Lo s 1o v
1,000 100 NA
| 5,000 100 NA >10,000
10,000 100 NA
Lab Control 100 NA
10 100 NA
~ - 100 100 NA
oo oo - oo "
1,000 100 NA
5,000 5a* NA 5180
i 10,000 7 NA
" 85% confidenca intervals for LC50 values are displayed In parentheses when calculation was possible.
"Vaues are for Ceriodaphnia dubla chropic exposures only.
* Control data were obtalned from the PSA bioassay. Conbrol performancs for other three tesls was below test acceptability
Enstg?s.ﬁwlly different from centrof (p < 0.05)
NA = Not Applicable
L -
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Appendix Table A-2. Survival, Reproduction {Ceriodaphnia dubia),
and LC50 Summary

Benzene Monosulfonic Acid (BMSA)

Semsarone  Cman st Seleere o
Leb Control 86.7 NA
01 100 NA
Cerfodaphnia dubja - 1 93.3 NA
Acute Exposure 10 100 NA
100 100 NA >1000
1,000 80 NA
Lab Control 100 29
1R 80 23
Ceriodaphnia dubla - 1 4] 21
Chronlc Exposure 10 100 22
100 100 23 >1000 (survival)
1,000 100 23 >1000 (repro)
Lab Contrel 100 NA
0.1 100 NA
Pimephales promelas - 1 100 NA
Acute Exposure 10 100 NA
100 100 NA
1,000 100 NA
Lab Control 933 NA
0.1 . 987 NA
Hyalella arteca - 1 100 MNA
Acute Exposure 10 o0 NA
100 86.7 NA >{1000
1,000 83.3 NA
Lab Contrel 70° NA
0.1 48.7 NA
Chironomus tentans - 1 50 NA
Acute Exposure 10 83.3 NA
100 60 NA >1000
1,000 533 NA
Lab Conlrol 100 NA
10 100 NA
100 100 NA
1,000 100 NA
5,000 100 NA >10,000
10,000 100 NA
Lab Conlrol 100 NA
10 100 NA
] 100 100 NA
Lopome et am 10 "
1,000 100 NA
5,000 100 MNA
10,000 100 NA
Lab Controt 100 NA
10 100 NA
100 100 NA
rctforus cabeiione - g 0 "
1,000 100 NA
5,000 93 NA »10,000
10,000 53* NA '

* 95% confidence Intervals for LG50 values are displayed In parentheses when caleulation was possible.

®\faues are for Cerodaphnia dubia chrenic exposures only,

© Control data were obtained from the PSA bioassay. Controt performance for other three tesls was beiow test accepiability
criteria.

* Slatistically different from control (p < 0.05)

NA = Not Applicable
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Appendix Table A-3. Survival, Reproduction (Ceriodaphnia dubia )

and LC50 Summary

p-Phenol Sulfonic Acid (PSA)

Specles & Test Typo Con;:r:gjtrrLa)lIon Me;::la::rnt Me:;::::;r of ;z::f::’-
Lab Control 3.3 NA
0.1 100 NA
Ceriodaphnfa dubla - 1 100 NA
Acute Exposura 10 100 NA
100 733 NA >1000
1,000 86.7 NA
Lab Control 100 20
0.1 B8O 19
Cerlodaphnia dubla - 1 60 18
Chronic Exposure 10 80 22
100 100 24 >1000 (Survival)
1,000 100 14 >1000 (repro}
Lab Control 100 NA
o1 90 NA
Pimephales promelas - 1 100 MA
Acute Exposure 10 100 NA
100 100 NA >1000
1,000 100 NA
Lab Control 88.7 NA
0.1 100 NA
Hyalelia azteca - 1 100 NA
Acute Exposure 10 98.7 NA
100 98,7 NA >1000
1,000 96.7 NA
Lab Control 70 NA
18] 53.3 NA,
Chlmnomusl tentans - 1 26.7 NA
Acute Exposure 10 50 NA
100 43,3 NA >1000
1,000 46.7 NA,
Lab Control 100 NA
10 100 NA,
o 100 100 NA
ey mides < o 0 "
1,000 100 NA
5,000 100 NA >10.000
10,000 100 NA,
Lab Control 100 NA
10 100 NA,
100 100 NA
Lopomis TS g 0 "
1,000 100 NA
5,000 100 NA =10.000
10,000 100 NA
Lab Control 100 NA
10 100 NA,
100 100 -NA
PSS w0 o w
1,000 100 NA
5,000 100 NA >10,000
10,000 a7 NA

* 95% confidence Intervals for LC50 values are displayed In parentheses when calculalion was possible.

®Vaues are for Ceriodaphnia dubla chronic exposures only.
* Statistically different from controt {p < 0.05)

NA. = Not Applicable
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Appendix Table A-4. Survival, Growth, and LC50 Summary

Resorcinol (RES)
< Concentration - LCso
Species & Test Type (mgit) Mean Percent Survivai SEffiuent
Lab Control® 70
0.1 63.3
Chironomus tentans - 1 733
Acute Exposure 10 56.7
100 43.3 86.7 (49.8-151)
1,000 o

3 95% confidence intervals for LC50 values are displayed in parentheses when calculation was possible.
® Control data were obtained from the PSA bioassay. Control performance for other three tests was below test

acceptability criteria.
* Statistically different from control {p < 0.05}
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.. Appendix Table A-5. Survival, Reproduction (Ceriodaphnia dubia), and

LC50 Summary

Benzene Metadisulfonic Acid (BMDSA)

Mean Number of

Species & Test Type Con(cr:g:f;ﬁon Me;z:;::f nt Neona_tes"i L(:/:;ffEﬂ?’s::gsa
Organisms
Lab Control 100 NA
500 100 NA
Coriodanhnia dubi 1,000 100 NA
e 2000 ~A
4,000 95 NA
8,000 35* NA 6880 (5810-7840)
10,000 10* NA
Lab Control 80 - 35
500 100 39
o - dubi 1,000 100 38
ot 20 s 2
4,000 70 i2*
8,000 o* o 3470 (2010-4790) surv .
10,000 o* o~ 3440 (3060-3760) repro
Lab Contro) g7.5 NA
500 100 NA
- ' . 1,000 95 NA
et 20 w
4,000 100 NA
8,000 97.5 NA >10,000
10,000 100 NA
Lab Control 98 NA
500 96 NA
1,000 100 NA
oo w
4,000 100 NA
8,000 98 NA >10,000
10,000 92 NA
Lab Control 80 NA
500 78 NA
1,000 86 NA
el o w
4,000 90 NA
8,000 86 NA >10,000
10,000 B4 NA

? 95% confidence intervals for LC50 values are displayed in parentheses when calcutation was possible.
®Vaues are for Ceriodaphnia dubia chronic exposures only.

“Values are for Brachionus calyciflorus chronic exposures only
* Statistically different from control (p < 0.05)

NA = Not Applicable
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- Appendix Table A-5 (cont.). Survival, Reproduction (Ceriodaphnia
dubia), and LC50 Summary

Benzene Metadisulfonic Acid (BMDSA)

Mean Number of

Species & Test Type con:;;:ﬁ;ﬁo" Me;::ievr:le nt Neona_tes"i Lc;fg;?:::g“
Organisms
Lab Control 100 NA
10 100 NA
i 100 100 NA
NA
1,000 100 NA :
5,000 100 NA ' >10,000
10,000 100 NA
Lab Control 100 NA
10 100 NA
. ) 100 100 NA
——" w
1,000 100 NA
5,000 100 NA ' >10,000
10,000 100 NA
Lab Control 96 NA
10 g2 NA
100 96 NA
cus g w
1,000 96 NA
5,000 100 NA >10,000
10,000 100 NA
Lab Control 100 NA
625 100 NA
Brachionus calyciflorus - 1,250 100 NA
Acute Exposure 2,500 100 NA
5,000 g0 NA 6598
10,000 o* NA
Lab Control NA 47 (0.87)°
625 NA 6.1(0.98)°
Brachionus calyciflorus - 1,250 NA 4.0 (0.85)°
Chronic Exposure 2,500 NA 4.8 (0.85)°
5,000 NA 5.4 (0_92)" 7435 (6855-8078) prod
10,000 NA 0.6* (0.35%° 8907 r valus

? 95% confidence intervals for LC50 values are displayed in parentheses when calculation was possible.

®Vaves are for Ceriodaphnia dubia chronic exposures only.

*Values are for Brachionus calyciflorus chronic exposures only

¢ Number in parenthesis is the r-value

* Statistically different from contro! (p < 0.05)

NA = Not Applicable
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_. Appendix Table A-6. Survival, Reproduction (Ceriodaphnia dubia), and

LC50 Summary

Benzene Monosulfonic Acid (BMSA)

Mean Number of

Species & Test Type Con(c;;?stion Me;::?::le nt Neona.tes" i L(;:zfﬂif:gsu
Qrganisms'
Lab Control 100 NA
500 95 NA
) ia b 1,000 100 NA
e 2o w
4,000 100 NA
8,000 5" NA 4980
10,000 o NA
Lab Contro} 100 38
500 100 37
. . . 1,000 100 34
Cpmedie:  2om
4,000 89 12*
8,000 o o 5240 (4530-6060) survy
10,000 o* o~ 3080 (2710-3500) repro
Lab Control 97.5 NA
500 100 NA
] 1,000 100 NA
il w
4,000 100 NA
8,000 97.5 NA >10,000
10,000 97.5 NA
Lab Control 98 NA
500 100 NA
o 1,000 100 NA
Ao v
4,000 96 NA
8,000 98 NA >10,000
10,000 82 NA
Lab Control 80 NA
500 84 NA
1,000 86 NA
4,000 90 NA
8,000 90 NA >10,000
10,000 84 NA

# 95% confidence intervals for LC50 values are displayed in parentheses when calculation was possible.

®Vaues are for Ceriodaphnia dubia chronic exposures only.

“Values are for Brachionus calycifiorus chronic exposures only
* Statistically different from control (p < 0.05)

NA = Not Applicable
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- Appendix Table A-6 (cont.). Survival, Reproduction (Ceriodaphnia
dubia), and LC50 Summary

Benzene Monosulfonic Acid (BMSA)

Mean Number of

Species & Test Type con;ﬁ;:g“‘m Me;::?\::;a nt Neona_tes"i Lt::;?::gm
Organisms
Lab Contro} 100 NA
10 100 NA
100 100 NA
Oncorhynchus mykiss - 500 100 NA
Acute Exposure
1,000 90 NA
5,000 75° NA >9 d,boo
10,000 oo NA
Lab Control 100 NA
10 100 NA
100 100 NA
Lopoms TGS 00 w
1,000 100 NA
5,000 100 NA >10,000
10,000 100 NA
Lab Control 100 NA
10 92 NA
o 100 100 NA
S w»
1,000 92 NA
5,000 a8 NA »>10,000
‘ 10,000 92
Lab Control 100 NA
625 100 NA
Brachionus calycifiorus - 1,250 100 NA
Acute Exposure 2,500 98 NA
5,000 100 NA 6950
10,000 o* NA
Lab Control NA 5.9 {0.95)"
625 NA 4.8(c.87)’
Brachionus calyciflorus - 1,250 NA 4.9 (0.86)
Chronic Exposure 2,500 NA 4.5 (0.90)°
5,000 NA 4.1 (0.81%° 6439 (5416-7059) prod
10,000 NA o >5,000 r value

2 95% confidence intervals for LC50 values are displayed in parentheses when calculation was possible.

®Vaues are for Ceriodaphnia dubia chronic exposures only.

“Values are for Brachionus calyciflorus chronic exposures only

9 Number in parenthesis is the r-value

® One replicate had zero percent survival, remaining three had 100% survival

"rvalue incalcutable due to 100% meortality
* Statistically different from control (p < 0.05)
NA = Not Applicable
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_ Appendix Table A-7. Survival, Reproduction (Ceriodaphnia dubia), and
LC50 Summary

p-Phenol Sulfonic Acid (PSA)

Mean Number of

2

=

"

Species & Test Type Con(::l ;’T;tion Me;::::::e nt Neona.teshi L?/::’fﬂ(:‘?:gso
Organisms
Lab Control 100 NA
500 95 NA
c ) ) 1,000 100 NA
e e am . »
4,000 95 NA
8,000 60* NA 7500
10,000 10* NA
Lab Controt 100 ' 37
500 100 37
. . . 1,000 100 20
Copedspima s 200 -
4,000 Q0 o*
8,000 o o* 5280 (4630-6020) surv
10,000 o* o* 1030 repro
Lab Control 95 NA
500 97.5 NA
. . 1,000 100 NA
Pimhal BT a0 ~A
4,000 97.5 NA
8,000 92.5 NA >10,000
10,000 92.5 NA
Lab Control 98 NA
500 96 NA
1,000 98 NA
yslll rteca . w
4,000 28 NA
8,000 04 NA © >10,000
10,000 64 NA
Lab Control BO NA
500 94 NA
1,000 86 NA
iiroiri-nsmal T . ~A
4,000 72 NA
8,000 B2 NA >10,000
10,000 82 NA

* 95% confidence intervals for LG50 values are displayed in parentheses when calcutation was possible.

®Vaues are for Cerfodaphnia dubia chronic exposures only.

*Values are for Brachionus calyciflorus chronic exposures only
* Statistically different from control (p < 0.05)

NA = Not Applicable
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Appendix Table A-7 (cont.). Survival, Reproduction (Ceriodaphnia
dubia), and LC50 Summary

p-Phenol Sulfonic Acid (PSA)

Mean Number of

Species & Test Type Con(c;;:[a;ﬁon Megl;:;a\:':le nt Neona_tes"i L(:/:;’:Ii.'::gso
Organisms'
Lab Control 100 NA,
10 100 NA
) 100 100 NA
e TS 0 w
1,000 100 NA
5,000 100 NA >10,000
10,000 100 NA
Lab Gontrol 100 NA
10 100 NA
L ] i 100 100 NA
gl w
1,000 100 NA
5,000 100 NA >10,000
10,000 100 NA
Lab Control 84 NA
10 BO NA
e 100 100 NA
S o w
1,000 92 NA
5,000 96 NA >10,000
10,000 - 100 NA
Lab Control 100 NA
1,250 100 NA
Brachionus calyciflorus - 2,500 100 NA
Acute Exposure 5,000 100 NA
10,000 53" NA 10,175
20,000 o* NA
Lab Control 84 4.0 (0.78)°
1,250 80 4.4 (0.77)°
Brachionus calyciflorus - 2,500 100 5.2 (0.93)°
Chronic Exposure 5,000 92 5.6 (0.92)6
10,000 92 0.6" (0.41)° 7873 (7285-8367) prod
20,000 96 0*° 9869 r value

? 95% confidence intervals for LC50 values are displayed in parentheses when calculation was possible.
®Vaues are for Ceriodaphnia dubia chronic exposures only.

“Values are for Brachionus calyciflorus chronic exposures only

4 Number in parenthesis is the r-value

°r value incalculable due to 100% mortality

* Statistically different from control {p < 0.05)

NA = Not Applicable
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. Appendix Table A-8. Survival, Growth, and LC50 Summary
. Resorcinol (RES)
] Species & Test Type Concentration Mean Percent Meao"' Gar:iw:"per LCsofECs0
{maiL) Survival I‘S:mg? %Effluent”
‘ : Lab Controt 80 NA
100 66 NA
250 g* NA
Chironomus tentans - .
Acuto Exposure 500 0 NA
750 o* NA
L 1,000 o NA 147 (111-178)
2,000 o* NA
Lab Control 72 0.178
g 100 44 0.162
250 o* o*
Chironomus tentans - N "
s Chronic Exposure 500 0 0
750 o o*
g 1,000 o* o* 118 (69-202) surv
a 2,000 o o >100 growth

® 95% confidence intervals for LC50 values are displayed in parentheses when caloulation was possible.

Y Values are for C. tenfans chronic exposure only.
* Stalistically different frem control {p < 0.05)
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Appendix B
Bioassay Water Quality, Survival, and Statistical Summaries

Range-finding Study
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Freshwater Acute 48 Hour Toxicity Test Data Sheet - AMEC Bioassay Laboratory '
Client: @E&W Start Date & Time: {1 127{02, 14 20
Sample ID: P DA End Date & Time: w}2Al6Y 3490
Contact: Test Organism: (.. duboia
Test #: ‘DZH“%%%; Test Protocol: _Epp woET 1914, ERA OIS 1196
Concentration Number of Dissolved Oxygen pH Conductivity Temperature
- m# L Rep | Live Organisms {mg/L) {pH units) (pmhos-6m) (°C) Percent
: . 0 24 | 48 0 24 | 48 0 24 | 48 0 24 | 48 0 24 | 48 | Survival
ot 1215 [ 514 [8-0] .~ 55 1805 — |LiR|18Z] —~][87 [dg2bs i2/s] 90
B|5 [& 4l o e , o
c |5 |5 | g ; B ; fal (=]
0.1 A15 5 |4 |79 ~gs 1803 —|80|179] ~ \L10 1947 €3 -
B|S1S[s = e - 1
C 5 5’ g- L, i) IRREASEARY 3 Sl i L .i Y l
.o Al s |$l1g | - 0z ~ Basl18o] —~ k% lou7leds L] oo
B S [5[7 [a% : el e )
cl1y | < | s s TR § oo
10 A5 |& |3 & ~ 1881803 ~ |80 84 — TIEL3 | U6
B 5 { 5’ .: { e Sty AR ..a. i ,';7'5: i A 4 : —?.
cls | | Y & g R R e
o0 Als |8 |5 < | 6 | 5cg| _ |§44[288] — |18 w7 |3 [24L] |
B|S z : e e ey do
C lg & e SRS AR e
LOLC0 Al | g O | ~18b 180 5174 T 2WT |23 bl 100
ardrdes: ]
cls|d Sl s R ey go
Technician Initials | A @)Q_ [
Animal Source: \VHUE&[ Date Received: h !g:
Comments:  0hes (o Andod” dest, fed  prior 3 inthahin
24 hrs: AMEC Earth and Envirenmental
48 hrs: 5550 Morehouse Dr., Suite B
i San Diego, CA 52121
QACheck:  Bts 1or lon Final Reviewzm (858) 458-9044



Daphnia Acute Survival Bioassay-48 Hr Survival

Start Date: 11/27/2002 . TestID: 0211-335 Sample 1D: BEAZER
End Date: 11/29/2002 LabiD: AEESD-AMEC Bioassay SD Sample Type: BMDSA, - Benzene Metadlsulfonlc Acid
Sample Date: Protocol: EPAA 93-EPA Acute Test Species: CD-Ceriodaphnia dubia
Comments:  Industrial product testing
Conc-mg/L 1 2 3

L -Lab Control 0.8000 0.8000 1.0000
0.1 0.8000 1.0000 1.0000

1 1.0000 1.0000 1.0000

10 0.6000 1.0000 0.8000

100 1.0000 0.4000 1.0000

1000 1.0000 1.0000 0.8000

Transform: Arcsin Square Root ) 1-Tailed Isotonic

Conc-mg/L. Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD  Mean N-Mean
L-Lab Control 0.8667 1.0000 1.1865 1.1071 1.3453 11587 - 3 ' 0.8333 1.0000
0.1 0.9333 10768 1.2659 1.107% 1.3453 10.861 3 -0472 2500 0.4207 09333 1.0000
1 1.0000 1.1538 1.3453 1.3453 4.3453 0.000 3 -0.243 2500 0.4207 09333 1.0000
1¢ 0.8000 09231 1.1128 0.8861. 1.3453 20.637 3 0.438 2500 04207 08444 0.9048
100 0.8000 09231 1.1251 0.6847 1.3453 33.897 .3 0.365 2.500 04207 0.8444 0.9048
A000 0.9333 1.0769 1.265%¢ 1.1071 1.3453 10.861 3 -0.472 2500 0.4207 0.8444 0.9048

Auxillary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93524 0.858 -0.843 1.04974

Equality of variance cannot be confirmed -
Hypothesis Test (1-tail, 0.05) NOEC _ LOEG ChV TU MSDu MSDp MSB MSE F-Prob df

Bunnett's Test . 1000 >1000 - 037906 0.44104 0.02488 0.04248 0.71117 5,12
Linear Interpolation (200 Resamples)
Point mg/L SD 95% CL(Exp) = Skew’
IC05 5.7250 .
IC10 >1000
IC15 >1000 ' 1.0
1020 >1000 0.9
IC25 >1000 08 ]
1C40 >1000 : : " 4
IC50 >1000 ' 0.7
0.5
2 05
5 041
& ]
o 0.3
KA E
0.2 4
0.1 P—t— ‘
o.oI—‘ ------------
0.1
0.2 +rrrr e

0 200 400 600 800 1000
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Daphnia Acute Survival Bioassay-48 Hr Survival

_Start Date:  11/27/2002 TestID: 0211-335 Sample ID: BEAZER
£nd Date: 11/29/2002 Lab ID: AEESD-AMEC Bioassay SD Sample Type: BMDSA - Benzene Metadisulfonic Acid
Sample Date: Protocol: EPAA 93-EPA Acute Test Species: CD-Ceriodaphnia dubia
Comments: _ Industrial product testing

- Dose-Response Plot

1-tail, 0.05 level
of significance

0.1 -
100 -
1000

L-Lab Control
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Bioassay Laboratory

Freshwater Acute 48 Hour Toxicity Test Data Sheet - AMEC
Client: B ey2.r Start Date & Time: |} l 2"’[[ 0y ({20
Sample ID: PEMSA -« End Date & Time:  li[zA 62 1732
Contact: Test Organism: - , j
Test#: B 2112320 Test Protocol: __gya el qu , EIA @15 1394
Concentration Number of Dissolved Oxygen pH Conductivity Temperature
]ﬂtg I(/ Rep| Live Organisms (mg/L) (pH units) (pmhos-cm) (°C) Percent
0 24 | 48 0 24 | 48 0 24 | 48 0 24 | 48 0] 24 | 48 | Survival
Tah ol A 15 [ | S18.2 1 — |85 (320 ~ (815179 | ——1[FF [ RT3 WHL] [
Bl5s|S | & (o
C & | 9 g
nlmall Al (S| 5|8z |8 Z] — [TV — 87| 24¢712%3 | 2Hb]
i BIS|S | &
A EIR R oo
omail | alo g |9 8¢ __l&s gl — |28 247 o yo
- B|S|S | S g
cls 5|5 =
Wmall Al |s|s|&] | ~ 1951623 — &2 24714 2
v HENE R (00
EE S |00
100 wajL | AlS (g | sl&/] = 2 . gt 9] — (126 [A7 [2¥3UH6] (oo
~ B|5 |5 | & .
cl=]6 |3 (o
000 malL| &4 1% |3 |8 186-3] 8.6 629 | Eblespl _|Sbl (247 1243 |1 746l 56
' VIl s 14 0
cls |5 14
Technicien Initials _[AW [§2 | 5¢
Animal Source: LMW_ Date Received: __\} A
Commenss:  0nws: ynde findr—tast £od priov o imtdlloh
24 s v ‘ ’ ' AMEC Earth and Environmental
48 hrs: 5550 Morehouse Dr., Suite B
San Diego, CA 92121
QA Check:  Bls lor (ot Final Review:% \[4 0% (858) 458-9044



Daphnia Acuie Survival Bioassay-48 Hr Survival

Start Date:  11/27/2002 TestlD: 0211-336 " Sample ID: BEAZER
[ "End Date: 11/29/2002 Lab ID: AEESD-AMEC Bioassay SD Sample Type: BMSA - Benzene Monosulfonic Acid
| Sample Date: Protocol: EPAA 93-EPA Acute Test Species: Cb-Ceriodaphnia dubia

Comments:  Industrial product testing

. Conc-myg/L 1 2 3

{ L-Lab Control  1.0000 1.0000 0.6000
0.1 1.0000 1.0000 1.0000

1 08000 1.0000 1.0000

10 1.0000 1.0000 1.0000
100 1.0000 1.0000 1.0000
1000 0.8000 0.8000 0.8000

Transform: Arcsin Square Root 1-Talled Isotonic
Conc-mg/L Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
L-Lab Control 0.8667 1.0000 1.1922 0.8861 1.3453 22238 3 ) 0.2600 1.0000
L. 0.1 1.0000 1.1538 1.3453 1.3453 1.3453 0.000 3 -1.538 2500 0.2489 0.9600 1.0000
. 1 09333 1.0769 1.2659 1.1071 1.3453 10.861 3 -0.740 2500 0.2489 0.9600 1.0000
10 1.0000 1.1538 1.3453 1.3453 1.3453 0.000 3 -1.538 2.500 0.2489 0.9600 1.0000
100 1.0000 1.1538 1.3453 1.3453 1.3453 0.000 3 -1,538 2500 0.2489 0.96800 1.0000
1000 0.8000 0.9231 1.1071 1.1071  1.1071 0.000 3 0.854 2500 0.2489 0.8000 0.8333

' Auxiliary Tests : Statistic Critical Skew Kurt
Shapiro-Willk's Test indicates non-normal distribution {(p <= 0.01) 0.73526 0.858 -1.5095 4.45404
Equality of variance cannot be confirmed ‘

- Hypothesis Test (1-tail, 0.05) NOEC LOEGC ChV TU MSDu_ MSDp MSB MSE _ F-Prob df

Dunnett's Test 1000  >1000 0.20807 0.24099 0.02972 0.01487 0.15106 5,12
é Linear Interpolation {200 Resamples)
" Point mg/L SD 95% CL{Exp) Skow
_1C05 370.00 88.19 0.00 608.25 -1.3275
f’: IC10 640.00 11256 181.00 111250 0.1248
§.1c15 910.00
IC20 >1000
FICZS >1000
1C40 >1000
.- KG50 >1000
. ©
w
| =
o
o
3
. 4
.
.
L~
g ' ' . ' Dose mgiL
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Daphnia Acute Survival Bioassay-48 Hr Survival

Start Date:  11/27/2002 TestID: 0211-336 Sample 1D: BEAZER
End Date: 11/29/2002 Lab ID: AEESD-AMEC Bioassay SD Sample Type: BMSA - Benzene Monosulfonic Acid
Sample Date: Protocol: EPAA 93-EPA Acuie Test Species: CD-Ceriodaphnia dubia

Comments:  Industrial product testing

Dose-Response Plot

1-tail, 0.05 level
of significance
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1 I v " o B : A
Freshwater Acute 48 Hour Toxicity Test Data Sheet - AMEC Bioassay Laboratory
Client: L A24N ‘Start Date & Time: _“/2"]{0-}' M 2
Sample D:  P]A End Date & Time: W/ 2@ 163 1120
Contact: . Test Organism: (0 . A/t
Test#: N[ - 224 Test Protocol: __ B9 e 1434 | EFA 0P S i,
. Concentration Number of Dissolved Oxygen pH Conductivity | Temperaturs
-u%lb Rep |_Live Organisins (mg/L) (pH units) (umhos-cm) (°C) Percent
' 0 24 | 48 0 24 | 48 0 24 | 48 0 24 | 48 0 24 | 48 | Survival
Al ont. | a5 s[4 87— |y [god - [ — |I¥6 [2#7]z45 [ 2%l o
B g |5 (ag
' clo s 17v log
simell [Al=l3 [ [§ol- %S5 - |Fo ~ 1187 |Be7 [773 ket bl 1o
Y B|S |15
clsls |5 (¢
.0 Al |5 18 (o | - |35 [ §m _ [vzelf — |I8T |27 |23 g
' B|S {ST[%
clg (s ¥ 120
10 AlS [Tl |&ol — [psdfol| - (823150 | — P73 6| ljo
BIS | |5 (0o
Cls |51 5 10
00 Al |5 2|80 1783 - [Y|xog 2047 |43
BI= |57 Y
cClb |[J 1§ !
Looo Ala [§ | 48l | — 185 [7.48 ~ (82 — |¢SE| 2647 |2%3 ©
B]S | 414
cls| 3] 5
Technician Initials ,d;j RE_[¢C
Animal Source: | YTA” }’Lg Date Received:  (\/ A
Comments:  ohes: oA Clndty 1251, ol priov 12 |nitiafion
24 hrs: - i ' AMEC Earth and Environmental
48 hrs: 5550 Morehouse Dr., Suite B
San Diego, CA 92121
QA Check: Bes \/gv o Final Review: % (858) 458-9044




Daphnia Acute Survival Bioassay-48 Hr Survival

Start Date: 1172772002 TestID: 0211-334 Sample ID: BEAZER
End Date: 11/29/2002 Lab ID: AEESD-AMEC Bioassay SD Sample Type: PSA - P-Phenol Sulfonic Acid
Sample Date: Protocol: EPAA 93-EPA Acute Test Species: CD-Ceriodaphnia dubia
Comments:  Industrial product testing
Conc-mg/l. 1 2 3
L-Lab Control 0.8000 1.0000 1.0000
0.t 1.0000 1.0000 1.0000
1 1.0000 1.0000 1.0000
10 1.0000 1.0000 1.0000
100 04000 0.8000 1.0000
1000 0.8000 0.8000 1.0000
- Transform: Arcsin Square Root . 1-Talled Isotonic
Conc-mg/L _ Mean N-Mean Mean Min - Max CV% N t-Stat  Critlcal MSD  Mean N-Mean
L-Lab Control 0.9333 1.0000 1.2659 1.1071  1.3453 10.861 3 S 0.9833 1.0000
0.1 10000 1.0714 1.3453 1.3453 1.3453 0.000 3 -0.615- 2500 0.3224 09833 1.0000
1 1.0000 1.0714 1.3453 1.3453 1.3453. 0.000 3 -0.615 2.500 0.3224 0.9833 1.0000
10 1.0000 1.0714 1.3453 - 1:3453 1,3453  0.000 3 -0.615 2500 0.3224 0.9333 1.0000
100 0.7333 0.7857 1.0457 0.6847 1.3453 31991 =~ 3 1707 2500 0.3224 0.8000 0.8136
1000 0.8667 0.9286 1.1865 1.1071 1.3453 11.587 3 0.615 2.500 0.3224 08000 0.8136
Auxiliary Tests Statistic Critical Skew . Kurt
Shapire-Wilk's Test indicates normal distribution (p > 0.01) 0.8635 0.858 -0.5642 3.54151
Equality of variance cannot be confirmed ) '
Hypothesis Test (1-tall, 0.05) NOEC LOEC ChV TU  MSPu - MSDp :MSB MSE  F-Prob df
Dunnett's Test 1000  >1000 0.25445 0.27965 0.04383 0.02495 0.19646 5,12
: Linear Interpolation (200 Resamples)
Polint mgl. ___SD 95% CL(Exp) _ Skew
IC0O5 34.136. ) .
1IC10 - 58.273
IC15 82.409 1.0
IC20 >1000 0.9 .
1C25 >1000 X
IC40 >1000 0.8
IC50 >1000 0.7
3 06:
g 0.5:
§- 0.4 1
2 0.3
0 200 400 600 800 1000
Dose mg/L
Page 1 ToxCalc v5.0
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Daphnia Acute Survival Bicassay-48 Hr Survival

,__Start‘ Date:  11/27/2002 " TestlD: 0211-334 Sample ID: BEAZER
End Date: 11/29/2002 Lab ID: AEESD-AMEC Bioassay SD Sample Type: PSA - P-Phencl Sulfonic Acid
Sample Date: Protocol: EPAA 93-EPA Acute Test Species: CD-Ceriodaphnia dubia

Comments:  Industrial product testing

Dose-Response Plot

L ]

1-tait, 0.05 level
of significance

0.1 4
100 4
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5550 Morchouse Dr., Sulte B ‘ ~ Seven Day Chronic Bioassay
San Diego, CA 92121 Test Species: O . ciifotm s
Client: btd LR Test Date/Time: o0 o (e
Samnple ID: - BMDSA Test No: » 02— 349
Coneeniration Lalb OOVH’VD [ _Concenirnlion "\O M l L-
Dny ' , 4 5.1 6 7 -~ Day o [ 1 | 2 ] 4 5 | 6 | 7
g TR S P B N
! - 228 [RLDjEne pl! - R.02] &% :
PO (mg/L) 20| gy | B.E| B2 JE 1ed "I Lo DO/l .. . [ 7.8 18.(
Cond, Qunhos-em) |12~ ] (€ ] 170 |- [ 186 | /O i Cond, (nmlios-cm) | [ ¢ | 184
Temp (°C : %o (2] .0 2.0 ;;a‘;_?_[ s ‘Temp %% [ 24477 | 24.5 |24
B T : T INAN G e T R R
pH . I ] 5ol &7 18409 N L i T __pal ] X 2,04
DO (mg/t) | Rt & 2‘}1 55 |9\ 120 | %) DO (inp/L) ‘ T4
- Temp (°C) | i | 2.6 Gabli 5 {7/ V\. 246 j2u2 | Temp (°C) B o4
Concentratlon 0- \ W\% \L' ) Concentratlon
A Da 1 o . Day.
e A R e
- pi! 03 (L
DO (mpll) -y 1 1O (mpdL)
Cuond. (uinhos-cm) 1= 4 Cond, (jumhos-cm)
Temp (°C
s e
ptl
DO (ng/l.) : 5.9 DO (mp/L} - 2 | ‘ f 1.9
~ Temp (°C) S k3 | Temp (°C) 3 || ALY (237 Ao Glzia |

Concentrallon \ 0 M \L . Concenlrgtlon ‘,Ow m {L
Da 0o | 1 z 3 4 5 6 7 ' [T !
R S S i a Uk Es % S : L
piL_ o 8.0 [B20] 804 1 ¥ 1826 Vi Jeeas 15 _8.31
PO (mgity - |13 [ gt 4.5 3’,% R T B m DO (mg/l) &0 1¢.3
Cond, Gimhos-em) 1150 | jep | (X0 | 1972 | 129 (132 /QZ b Coml. (umlios-cm) 1 F]_|_sds
Temp (*C : 45 | 34, L {72 ¥D |2 . % ] Temp (°C 2F: o
SIS i ; el b 5 A S R B
__..pH - B -2 _E._}?’ ¥ B0 450 D5 plt %; ; iy 2
5O (mg/ly - 3 | oL |82 HAa_ %0139 : DO (ing/L) | IFY: | . '
Temp (:C) : l | D AWl | 2l DY W'ﬂ [ Z.‘AV 2| ) A Temp (°C) | 5 S| 2Hel | 2t ={t7 -L.ﬂ:‘ 7Bl 24,2
Commentsr . - yﬂﬂ%{, : "ﬁW gl Aunlysis:%n S b
Anlmal Source: N4t NLQ Date Received: NA
QA Check: - . % \/ L‘df{/@ Flual Review: % kéﬁ‘ [ 05
. : : . . Y v
" a T el oMo LI it . 1{:"..-_a..‘.r;".gg';ib].l-y-:|--'p.'.l"r;‘:i.-' g | I e S A .



" AMEC Earth and Environmental Daphnia Survival and Reproduction Datasheet

Bioassay Laboratory _ _‘
5550 Morehouse Dr., Suite B
San Diego, CA 92121
Client/Sample ID; Wﬁ%(/i’ il BMDSA Start Date: \b_{ o1 o~ End Date: \'B’H 0>~
Test Number: OVl - 249 Start Time: |4 40 End Time: 1330
. Daily Reproduction/ Survival 1 Daily Reproduction/ Surviva
Cone, | Rep g i R R B e B S O il Total | QA Conc. | Rep 0 fiias s cy e Ean i H Y S i Total | QA
LO 1] o lofd] o | — |— = & —_ lol& b lofd| —| =] -1 =1 -1 _[o/&
2| p lo |0 & 10 Ol | — (WO 14 olo o | 619 lglo | - |2)
3o |0 o 1.6 |8 -~ 12| 6 — i He o 1 © c |6 |8 g 10 -~ 119
sl o o [ [Fl6 1o 2 |- |20 b 1o e ¥ |6 7w |- [25]I3M
i 51 0 o 0 2 |4 0 |a ~ |15 o | @ o "f & 4 1o - LA
Analyst &/Af\,g/ | Al DE [ A | 4 '
i Daily Reproduction/ Surviva _ Daily Reproduction/ Survival
Rep it o i S B S H [ < A i Total | QA Cone. | Rep [ i QA
t1lo o [pl2 |4 [IZ]o A b 10 ]lo (o4 [ =]e [- 13
2| p o [0 [3 ] 19 o | . [\% o leolo [z Ja [Pz |- [ |3MH
3lo e o |2 16 | ¥lo = (U e lo 311 1o [Olo |- [4
alolelo [ 410 | il - 1% 10 o e bl &lo [T g [~ |
sl oo g [ 210 [}Ole |- [H o o {0yl 190 |- 114
Daily Reproduct on/ Survival | ‘
Conc. |Rep ------------ : Total f QA Cong¢. | Rep Total || QA
1lolg O[3 |9 | ©]q [~ 171 1o |9 [ S5salo | /#la [ [24
2| o lo |2 |lo [0 [ Alo -~ 14 | oAl {2/0 |0 |1 0] 1D [ /2e - |28
3lolplo |5 |7 9ls |~ |24 3ls lo | 516 |0 78 |- -
alo e o [ O]l | Ol0 |~ 1D alo o loly (4 [ &l [ |20 oad
sl ol° |y e Z lo _ |23 s| oo lojeff =1 -1 ~1- |- ol

. Time Fed (day): @140 (1)_0a% @ 112_(3) (015 () [5[-5. o A0 ©/S 3¢ mizhs_ @)

Comments: . QA Check:w@ Final Review: ﬁ L“"t‘[{ﬁ




Ceriodaphnia Survival and Reproduction Test-7 Day Survival

Start Date:  11/27/2002 Test1D: 0211-349 Sample ID: BEAZER
' End Date:  12/04/2002 Lab ID: AEESD-AMEC Bioassay SD Sample Type:. BMDSA

Sample Date: Protocol: EPAF 94-EPA Freshwater CI Test Species: CD-Ceriodaphnia dubia
" Comments:  Industral product testing

__Conc-ma/L 1 2 3 4 5

L-Lab Control 0.0000 1.0000 1.0000 1.0000 1.0000
0.t 1.0000 1.0000 1.0000 1.0000 1.0000

1 1.0000 1.0000 1.0000 1.0000 1.0000

10 0.0000 1.0000 1.0000 1.0000 1.0000

100 1.0000 1.0000 1.0000 1.0000 1.0000

1000 1.0000 1.0000 1.0060 1.0000 0.0000

Not Flsher's 1-Tailed
_Conc-mg/L___Mean N-Mean Resp Resp Total N Exact P Critical
L-Lab Control 0.8000 1.0000 1 4 5 5 ’
0.4 1.0000 1.2500 0 5 5 0.5000 0.0500
1 1.0000 1.2500 0 5 5 5 0.5000 0.0500
10 0.8000 1.0000 1 4 5 5 0.7778 0.0500
100 1.0000 1.2500 0 5 5 5 0.5000 0.0500
1000 0.8000 1.0000 1 4 5 5 0.7778 0.0500

" “Hypothesis Test {14all, 0.05) _NOEG _LOEC __GhV____TU
Fishers Exact Test 1000 >1000

Dose-Response Plot

P |

[

0.9

— 0.7
'E 0.6
@05
T 0.4
™03

0.2

0.1

0.1 4
100 -
1000

L-Lab Control -
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Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  11/27/2002 TestID: 0211-349 Sample [D: BEAZER
End Date: 12/04/2002 Lab ID: AEESD-AMEC Bioassay SO Sample Type: BMDSA
Sarmple Date: Protocol: EPAF 94-EPA Freshwater CI Test Species: CD-Ceriodaphnia dubia
Comments: Industrial product testing .
Conc-mg/l. 1 2 3 4 5

L-Lab Control  0.000 10.000 26.000 20.000 15.000
0.1 24000 18000 16.000 8.000 36.000

1 17000 4.000 21.000 0.000 23.000

10  0.000 21.000 19.000 25.000. 18.000

100 13.000 8000 4000 36.000 19.000

1000 24.000 28.000 34.000 20.000 0.000

Transform: Untransformed 1-Tailed
Conc-mg/L  Mean N-Mean Mean Min Max Cve N t-Stat  Critical MSD
L-Lab Control 14.200 1.0000 14.2000 0.0000 26.0000 69.786 5
0.1 20400 14366 204000 80000 36.0000 51.131 5 -0.888 2.360 16.4806
1 13.000 0.9155 13.0000 0.0000 23.0000 79.756 5 0.172 2.360 16.4806
10 16.600 1.1690 16.6000 0.0000 25.0000 58.188 5 -0.344 2360 16.4806
100 16.000 1.1268 16.0000 4.0000 36.0000 78.187 5 02568 2.360 16.4806
1000 21.200 14930 21.2000 0.0000 34.0000 60.993 5 -1.002 2,360 16.4806
Auxiliary Tests Statistic Critical Skew  Kurt .
Shapiro-Wilk's Test indicates normal distribution {p > 0.01) 0.98161 0.9 -0.2124 -0.4548
Bartlett's Test indicates equal variances {p = 0.99) 0.57582 15.0863 S
Hypothesls Test (1-tail, 0.05) NOEC LOEC Chv - - TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 1000  >1000 16.4806 1.16061 54.14 121.917 0.81325 5,24

Dose-Response Plot

Reproduction
a8
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0.1 4
100 -
1000

L-Lab Control 4
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5550 Morehouse Dr., Suite B - Seven Day Chronic Bloassay
San chgo. CA 92121 Test Species: . M{ou
Client: Py(,d '),cf/tZ. Test Date/Time: 1\\/}1 ( Sy |4 20
Sample ID: ‘6[\4 SK Test No: ;DL 250 .
.Concentrnilon . Mb (&) 1) t JD] Conceniralion ‘O M l L‘
Da 0 ! ' 4 1.s [4 7 Da 0 -1 2 | 3 4 5 | 6 |
R A s L i s TR et S i e S Rkt R R TR i
RT T e | D (7 6. 061% 7% 1.2\ | D0\ y pil 53] pac | 624 & 20[4.C 9.
DO (mp/L). 2| o | 3o | S| 0 5.0 (1N o DO (mpil) .. |&-/ | to |83 1582
Coundl. (jiinlios-cm) 776 liae |LFEIAV1e | G Cond. (uulies-cm) |8/ [ 184 [1ES {198
‘ 0 % o D1z W\ el T cmp °(. | : 2 |23 L |ay.D
; Tilita R D TR AL
23 BIL 1917 1299 1308 .0z 1307 plt__ [R5y [ S ][3.32 1Pl |4es Bob 1306
DO (mgiL) L2 | et 8.8 (X %0‘ AN EN) YO (mp/L) |; iR 51 2.3 19,5 [Fl | 2:ei14 8.0
Temp (°C) A 3 [ 2| ) 27 (24 w3 ‘Tewp (°C) S oH3 (746 71?774‘; 20\ [ZH. M2
Concentration 0'\. n’%_l L Concentratlon
Da 0 1 2 ] 4
Rl i R
pl ‘ 1.97 |2- ' Zg(2\ B
NO (mpll) b+ B L kT Baits DO (ngfl.)
Cunl. {jumiios-cn) #4148 i Cond. (jimhos-cm)
4.4 1210 | Temp (°C)
e e T
184 0% 2D pH -
DO (mp/L) ] P 1 Fet [0 R0 DO (mp/L)
Temp (C) 2071 53 AT A (7962 Temp (°C)
Conceulrnlllou l 0 m l L . Coucentrallon
Da 0 1 2 ] 4 G . 7 - Da
R S ; TR L : B RS
pit Bop & AL Zeal CRCR K T
DO (mg/L) L 1 g0 [R.E| B ?—- gL 1. =1 gk NO (mp/L)
Cond. (nmhos-cnt) M@ [ 180 | 179 192~ (#41¥ Z 4 Cenel. Junhos-cm)
Temp (°C F ‘ B {2HA 3-4 0 290 | e\ 1 % '
SRR Z o il ey £ 5
___pi AL ¥ A GH 05 I o 1209
DO (mgfL) 5| 5 % g, % 8L 0,0 1 B0 DO (/L)
Temp (°C) g R (AT 2y % 2l |70 b 22 Tamp (°C)
Com'ments:“ i _' YMLQ{, ’ﬁWM
Anlmal Source: VH’—M hﬂ/&

QA Check:
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- Daphnia Survival and Reproduction Datasheet

'AMEC Earth and Environmental
Bioassay Laboratory
5550 Morehouse Dr., Suite B
San Diego, CA 92121 |
Client/Sample ID: ?}&GI,W[ SMSA - Start Date: \\[ 1oy | End Date: ‘7{4( 09-}
Test Number: 0L~ 320 7 _ Start Time: |42~ End Time: 400
Cone. QA | Cone. | Rep QA
omgl| 1
2
3
4
16 5 7)
Analyst DL
Cone, QA Cone. | Rep i HE [E QA
0| mald © omdal oo [ o |« v/
3]l o le | B lo [N |=0 |y [~ 136
sl olo 0o J6 |3 |6 v |~ 115
LS islolojolb 4 0o |y 1= J1O]¢“
Daily Reproduction/ Survival J
S EHE S PR HE R s i EHe L SEEE] EEEEEEE i  Total | QA Conc. | Rep i i Total | QA
o o 1P |- = 2/d T il 510 [ 017 AR 7%
o lo o7 19 |=2ly |- Db | 2 | s lo O (8 [/31v [- 127
oob-;ﬂ.l%/#'zl 3lolo l [ £10 US|V |- [29
o o 10 |l |7 ¢ |~ | sl plo |O0e g [ Flv [z (21
= o [ Ol [F (ML [f6lvy [= (251N s olo O 14 O/ [-Ilnpfe
Time Fed (day): (0)}43D (1)___.__0% @\ho (3)_3‘2(4)_1595 5)1%20_ () 1400 MHRsh®___ .
Comments _ QA Check: % ‘l“i‘fa Final Review: M




Ceriodaphnia Survival and Reproduction Test-7 Day Survival

Start Date:  11/27]2002 Test1D: 0211-350 " Sample ID: BEAZER

[~ End Date: 12/04/2002 LabID: AEESD-AMEC Bioassay SD Sample Type: BMSA
Sample Date: Protocol: EPAF 94-EPA Freshwater CF Test Species: CD-Ceriodaphnia dubia
Comments:  Industrial product testing

__Conc-mgl/L 1 ‘2 3 4 5

L-Lab Control 1.0000 1.0000 1.0000 1.0000 1.0000
0.1 1.6000 1.0000 0©.0000 1.0000 1.0000

1 0.0000 1.0000 1.0000 1.0000 1.0000

T 10 1.0000 1.0000 1.0000 1.0000 1.0000
) 100 1.0000 1.0000 1.0000 1.0000 4.0000
1000 1.0000 1.0000 1.0000 1.0000 1.0000

E Not : Fisher's 1-Tailed

_ _Conc-mg/L._Mean _ N-Mean Resp Resp Total N- Exact P Critical
L-Lab Controt  1.0000 1.0000 0 5 5 5

| . 0.1 0.8000 0.8000 1 4 5. 0.5000 0.0500

1 0.8000 0.8000 1 4 5 5 0.5000 0.0500

10 1.0000 1.0000 0 5 5 5 1.0000 0.0500

| 100 1.0000 1.0000 0 5 5 5 1.0000 0.0500

;- 1000 1.0000 1.0000 0] 5 5 5 1.0000 0.0500

" Hypothesis Test (1-tail, 0.05) NOEC LOEC  ChV TU
- Fisher's Exact Test © 1000  >1000

- ' . _ Dose-Response Plot
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Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  11/27/2002 TestID: 0211-350 Sample ID: BEAZER
End Date: 12/04/2002 Lab ID: AEESD-AMEC Bioassay SD Sample Type: BMSA
Sample Date: Protocol: EPAF 94-EPA Freshwater Ct Test Species: CD-Ceriodaphnia dubia
Comments:  Industrial product testing
Conc-mg/L 1 2 3 4 5
L-Lab Contro! 28.000 27.000 32.000 28.000 27.000
0.1 33000 22000 0.000 29.000 32.000
1 0000 26.000 31.000 21.000 25.000
10 21.000 28.000 22000 29.000 11.000
100 26.000 28.000 36.000 15.000 10.000
1000 28.000 27000 29.000 21.000 10.000
Transform: Untransformed Rank 1-Tailed
Conc-mg/L.  Mean N-Mean Mean Min Max CV% N- Sum__ Critical
L-Lab Control 28.600 1.0000 28.600 27.000 32.000 7.25% 5
01 23200 08112 23.200 0.00¢ 33,000 58.896 5 28.00 16.00
1 20600 07203 20600 0.000 31.000 58515 5 19.00 16.00
10 22,200 07762 22.200 11.000 29.000 32.389 5 21.00  16.00
100 23.400 0.8182 23.400 10.000 36.000 45.388 5 25.00 16.00.
1000 23.000 0.8042 23.000 10.000 29.000 234.373 5 2200 16.00
Auxiliary Tests Statistlc Critlcal Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.88877 0.9 -1.1607 0.96516
Barllett's Test indicates equal variances {p = 0.07) 10.1316 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 1000  >1000
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Bﬁasiny Laooratoiy LT o _Jitial T Fin hem os
5550 Morchouse Dr., Sulte B i Seven Day Chronic Bioassay
San Dlego, CA 92121 Test Species: L. dubed.
Client: Puaor - Test Date/Time: N\ 21 (0% « e &
.~ y —
Sample ID: ~PSA Test No: 4 hul—34% .
Concenlrnlr'lon N M]ﬂ a)mhol Cnncﬂﬁrnllou ‘o M l L
Da 0 1 R ) L] 5 6 7 Da 1 J L] 5
R : : ilia Tzt : S e SR et i
DO (mp/L) 1 | 847 Bl &2 | 3.2 |80 [ | 4 ( DO (pil) -, 30 [

Coundl. (juinhos-cm) T8 | (e AdE _Wn | 17 1171%: 1A |y Cond, (juntios-em) LT |\BS

!emp °C i) g | H 2%s 12¢€o |2 2.\ l’l"'.““""’% Temp (°C y

S o 3 L0 R T R e
it 251,13 188 [g07 3.0 f; plt
130 (mg/L) , Sk | B | B ord L Fia 8L DO (np/L)
Temp (°C}) i 03 2. jasd |26.2 Z{l: s 125 {2MSe Temp CC)
Coneentralion 0'[ m ll’ Coucentrallon.
D'\ 0 1 2 D
o AR s i
pl! -5 .17 | 3. pll
DO (mpil) s 8.y ¥ > DO (mpfLL)
Condl, (unhos-cin) 19 | 114 5T Cond. (umhos-ciz)
l'emp °C S .5 - Temp (°C) i EUES L&)
il S KOs R b Al Rt TG | F
it ] A % 3 pit 3| % 12 B
DO (inp/L) l St Th 1S DO (mp/LY gL 22 |9 [55  7A
Temp °C) {2 [AC Temp (°C) oI b (B (24 (2.1
Conccnlrnll;n | l-' O YY\.‘,’J l L Conceilration kow m [L’
_ Dn 0 i | 2 3 4 5 3 7 Da 0 1 2 J 4 |
B : Xnltlal o T £ B e e R e Tal U LS
piL | E.02] o2 3. 1513, 197,24 = pil 2
DO {mgiL) O 8 |35 || Y3 DO (mp/L)
Cond. (nmhos-¢m) I'IW oo 186 11972 {134 Condl, (umhos-com}
- Temp (°C - h .0 ¢ Temp (*C) Zide T |
S T EM AR Y miq ' SR
. _ni . M | g ‘ pil, ) Fe s
F_D_O.m& : S M 19:b 177 ' ‘ ' o | £ :

Temp (°C) Qd-Wa W [ 2| 4] i aizi 2 Temp (°C) i N A 724"
Comments: WW 'ﬁhdﬂ’ ’EL&('/ Annlysts: ' % /{@- Se
Animal Source: \Yrrw y\,a_,f Date Recelved: N A
QA Checlc: : % \/!’ﬂ?/]/% ' Final Review: % L/H-'/ 03
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AMEC Earth and Environmental Daphnia Survival and Reproduction Datasheet

Bioassay Laboratory
5550 Morehouse Dr., Suite B
San Diego, CA 92121 __
Client/Sample ID; Brd%or | PSA ', StartDate: _1\[27] 0 | End Date: (|4l 02—
Test Number: DU~ 245 ' Start Time: |4 (€ . End Time: | 20
| _ Daily Reproduction/ Survival _ r
Conc. | RefNi pnnny # Total | QA Conc. |Repl: i Total | QA
1358 0 [0 O | v lo il elo ol 3l [Aly | ~ 12>
2lo |0 51910 NS v [~ [29 2| oo [ Blo Nl Je v [ = 22~
3lo |0 |0 17 5 Ithdy [ - 123 3] olo O &6 la jsoiu |~ 130
4| o 0 U |7 [ \% 1V ~ 5 4 010 |0l —[—[ — —| — old
sl ol 0 ]l0 & | Y |~ (23 I\ 5| s1° |0 19 [ | / | = 241
Analyst A % .P\'k'\ b | MW [ SH- go '
Conc. | Rep [HiiiHE: i Total | QA Cone, | Repl QA
1]lo 0 [0 W v [~ 2] 1Jole [© [ J
2| o e |0 v [3 [WAlv |~ 120 2| o Jo 10 [ 78 [1lIJy |~ |23
3610 Jofdl —1— | =1 —| —lod ilolo [0 [5 14 131y |- 2
alo | OJlo[% [Io (X2 ly |~ 193 sl ajo lolp 14 151y |- 23
slo o {old |3 [Alyg |~ |20 < s| o 10 ol |5 W1y - [1% 1
_ i Daily R_eproductiom’ Survival
Hi Total | QA Cone. | Rep [ g ) Total || QA
T 1610 lol2 13 |6 |v |- 1o~
old. 2|0 [0 o |3 & J = 115
20 31l [0 | |5 |0 vy |- 15
AN . ilolo o3 [7 131, |~ [13
% jlb . s| 6 |0 0121z [ l«1-1R]Y

Time Fed (day): 01415 ()¥%e @ 1D 3 {290 @ 500 1330 (s)_f@g (NADE)__

Comments: . QA Che_ck:w Final Review: % L“A_{v[ 03> -




Ceriodaphnia Survival and Reproduction Test-7 Day Survival

Start Date:  11/27/2002 © TestID: 0211-348 Sample ID: BEAZER
r ‘End Date: 12/04/2002 LabID: AEESD-AMEC Bioassay SD Sample Type: PSA
Sample Date: Protocol: EPAF 94-EPA Freshwater Ck Test Species: CD-Ceriodaphnia dubia
- Comments:  Industrial product festing
Conc-maglL 1 2 3 4 5

[ ‘L-tab Control 1.0000 1.0000 1.0060 1.000C 1.0000
01 10000 1.0000 0.0000 1.0000 1.0000
1 1.0000 0.0000 1.0000 0.0000 1.0000
10 1.0000 1.0000 1.0000 0.0000 1.0000

{ 100 1.0000 1.0000 1.0000 1.0000 1.0000
1000 1.0000 1.0000 1.0000 1.0000 1.0000

|

Not Fisher's 1-Tailed

Conc—mgIL Mean N-Mean Resp Resp  Total N Exact P Critical
L-Lab Control 1.0000 1.0000 0 5 5 5

0.8000 0.8000 1 4 5 5 0.5000 0.0500

0.6000 0.6000 2 3 5 5 0.2222  0.0500

10 0.8000 0.8000 1 4 5 5 0.5000 0.0500

{ 100  1.0000 1.0000 0: 5 5 5 1.0000 0.0500

1000 1.0000 1.0000 0 5 5 5 1.0000 0.0500

‘Hypothesis Test {1-tail, 0.05) NOEC LOEC ChVv TU

; _Fisher's Exact Test 1000 >1000
i‘ Dose-Response Plot
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Ceriodaphnia Survival and Reproduction Test-Reﬁroduction

Start Date:  11/27/2002 - TestID: 0211-348 Sample 1D: BEAZER
End Date: 12/04/2002 Lab ID: AEESD-AMEC Bioassay SD Sample Type: PSA
Sample Date: Protocol: EPAF 94-EPA Freshwater Ct Test Species: CD-Ceriodaphnia dubia
Comments:  Industial product testing
Conc-mg/L 1 2 3 4 5

L-Lab Confrol ~ 0.000 28.000 23.000 25.000 23.000
0.1 21.000 26.000 0.000 28.000 20.000

1 29,000 0.000 30.000 0.000 31.000

10 22.000 32.000 30.000 0.000 24.000

100 23.000 23000 26.000 28.000 18.000

1000 12.000 15.000 15.000 13.000 13.000

. Transform: Untransformed Rank 1-Tailed
Conc-mg/L Mean N-Mean Mean Min Max CV% N _Sum___ Critical
L-Lab Control 20.000 1.0000 20.000 (.000 29.000 57.228 5 .
0.4 19.000 0.8500 19.000 0.000 28.000 58.608 5 25,50 16.00
1 18.000 0.8000 18.000¢ 0000 31.000 91.372 5 3050 16.00
10 21600 1.0800 21.600 0.000 32.000 59.071 5 29.50 16.00
100 23600 1.1800 23.600 18.000 28.000 16.023 5 28.00 16.00
1000 13.600 0.6800 13.600 12000 15.000 9.865 5 20.00 16.00
Auxiliary Tests . Statistic . Critlcal Skew Kurt
Shapiro-Wilk's Test indicates non-nommal distribution (p <= 0.01) 0.85053 0.9 -1.0686 0.33102
Bartlett's Test indicates unequal variances (p = 2.86E-03) ‘ 18.0718 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 1000 >1000

Dose-Response Plot
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Freshwater 96-hr Acute with chew:ai-

ctient: Pde

oo N T prsame e v poeeata

96 Hour Toxicity Test Data Sheet - AMEC Bioassay Laboratory

Start Date & Time: W1l 027 570

Sample ID:  BMISSA”

End Date & Time:  [2/01 /0L . 13720

Contact:

Test Organism; _P- oo YLy

TestProtocol: E0A (94 WRT, FPA 0TS 1976

Test #: 02— %5%

D.O. pH Conductivity Test Temperature

Concentration ' Number of (mg/L) (pH units) * (umhos-cm) (°C) Y
[rglL Rep | Live Organisms Init.|Fin. Init.|Fin.{ . Tnit.| Fin. Init. | Fin. Surv.
024148 72196| 0 |24 ]48{48|72(96] O |24 (48|48 148 48 96 0 | 24|48
L ool LA | [1o[1o][0 080 [3-b]a.q]~ |an .z [Ros[-Ibm7o} - |3 1360 | — Jzo 200 29202
, WEERNE S \E*s«g%% w%wﬁmﬁ%‘*‘
0.1 A [Wliglollo)/ol7g|8 8 A -'2.803 -19317 - 11777g.i7‘f Uy — @17
B [[OLhAwlOoBEE i EEEEE
.0 A 1D wlio)o avqxrsff—m 7_8'0*' 7.7 -, 18l7.26 | 80| 215] — R :
B0 0] (o0 ;D@ T
Lo A |[O10l Lo lo/oqg Lq[ - rn o 18031173 — -m*m 18 0} —
ReEnE. @ai%%%h T
DO A |ololioll0oye |7.8]7 r cﬁ‘?-%'f‘s ~ 118l 23872 - 175‘ EVTICE 6 g | (oo
B ol Bl e SEs R 100
| 000 A ool plrelgo 7941 |- 1%.319 2|81S1713478) | ~ [184]1 47‘H"S‘0 - 74 0| %0 20.0 ==
B IOL1oL OOVl i R L Bt mf@%{ (00
A ' _
B N 7 : ., & e ; S
Technician Initials D] AV Attile]

Animal Source: Y QS B

Date Received:  }} ls@ [0y

Comments: 0 hus: TMW'(‘WWW ’f\(h W, alﬂMo WL@ lm‘i’ldzﬂzﬂf\

24 hrs. - AMEC Earth and Environmental
a8 hrs. o vl 08 4{5 -’ 5550 Morehouse Dr., Suite B
72 hrs. ' ' San Diego, CA 92121
96 hrs. - (858) 458-9044
QA Check: Bes (r/on /oL -Fina! Review: % \{ H{CB



Acute Fish Test-96 Hr Survival

Start Date:  11/27/2002 TestID: 0211-338 Sample ID: BEAZER
End Date: 12/01/2002 LabID: AEESD-AMEC Bioassay SD Sample Type: BMDSA - Benzene Metadisulfonic Acid
Sample Date: Protocol: EPAA 93-EPA Acute Test Species: PP-Pimephales promelas
Comments:  Industrial product testing
Conc-mgl/L 1 2 :
L-Lab Control  1.0000 - 1.0000
0.1 1.0000 1.0000
1 1.0000 +.0000
10 1.0000 1.0000
100 1.0000 1.0000
1000 1.0000 1.0000
Transform: Arcsin Square Root . Isotonic
Conc-mg/L_ Mean N-Mean Mean Min . Max CV% N Mean N-Mean
L-Lab Control 1.0000 1.0000 1.4120 1.4120 14420 .0.000 2 1.0000 1.0000
0.1 4.0000 1.0000 1.4120 1.4120 14120 0.000 2 1.0000 1.0000
1 10000 1.0000 1.4120 14120 14120 0.000 2 1.0000 1.0000
10 1.0000 1.0000 1.4120 14120 14120 0.000 2 1.0000 1.0000
100 1.0000 1.0000 1.4120 1.4120 14120 0.000 2 1.0000  1.0000
4000 1.0000 10000 14120 1.4120 14120 0000 -2 .1.0000 1.0000
Auxiliary Tests Statistic ~ Critlcat ‘ Skew Kurt

Normality of the data set cannot be confimed

Equality of variance cannot be confirmed

Sp

Linear Interpolation (200 Resamples)

Point mg/L .95% CL{Exp). Skew
1C05 >1000
IC10 >1000
IC15 >1000 1.0
1C20 >1000 00 ]
IC25 >1000 o
IC4A0 >1000 0.8
IC50 >1000 07 1
© 0.6
E 4.
S 0.5 -
g 4
& 04 1
0.3 -
0.2 T
0.1 ‘ ‘
0 200 440 600 800 1000
Dose mgiL
Page 1 ToxCalc v5.0
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Acute Fish Test-96 Hr Survival
Start Date:  11/27/2002 TestiD: 0211-338 Sample ID: BEAZER
- End Date: 12/01/2002 LabiD: AEESD-AMEC Bioassay SD Sample Type: BMDSA - Benzene Metadisulfonic Acid
Sample Date: Protocol: EPAA 93-EPA Acute Test Species: PP-Pimephales promelas
. Comments: Industrial product testing : :
Dose-Response Plot
Y .
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Freshwater 96-hr Acute with Ren_e{wal

96 Hour Taxicity Test Data Sheet - AMEC Bioassay Laboratory

Client: Ao AE- Start Date & Time; \\,B”\ LDY - [STo
SamplelD: B MS A End Date & Time: {2 fo 1 /6T 270
Contact: i Test Organism: a9
Test #: b'l/n‘&u@-ﬁ:%‘i Test Protocol: TPA (994 wer , Erk ofPTS Ml
D.O. pH Conductivity Test Temperature
Concentration * Number of {mg/L) (pH units) (umhos-cm (°C) %
m%U/ Rep Live Organisms Init.jFin. Init, | Fin. Init.| Fin. Init.| Fin. Surv,
01241a8|72|96] 0 | 2448|4872 96| 0 | 24148 | 48717296 0] 48] 48 96| 0 | 24|48 | 48] 72} 9%
Lap oontioi | A 1O Vo 10{0]/0 3$’1q ‘H — ‘3:6 o 8-2‘?4 ‘53-1.71 — |1ml7. dlro|us | — 13 (e Qg.'L 202 ZQ, Al (e
—5 10 olio koo b e e e
0. a_tole |oltOy0 3?"‘“5 = 3-28 zi*r 8570 — amalz7a] (79] 2] = fpae 200101- z szm oz (o
B loolol Ol e i S po
(.0 A J0]\Ww|w0il0]/0]8.115.14.21 — &M 18 Stq BE[LTL] ~ 4161277 lé’o 2o | z()a_;aa -ng il PV loo
B [OWoOlob il i i T =)
10 A Oho [ ZH %‘b .7, — |52 ?.7,34‘4 794 — 1174 2.2 T ozl — 21; owo Zo ) (0c
B DhololO e b =
lo®. A o]0 \0Fold1 %o fao ~ l9.217. 814‘1.97771. ~ [1.7a81. 2{31& N o
B0 (o]0 79 a @"v%@im T %N?%ﬁiﬁ o
\oc0 A 11oho!lwoilOly EBBD 5] — qost. 3.249[7-9377.78] - |7.72 55'0561 — [SLo 2o o202
B LoLololollo b e EEMI
A ..
. B_| - i o S
Technician Initials - mo| WP AR Gl
Animal Source: __APS | Date Received: 'NIQ@{,UD-’
Comments; O hus: m/vw hwm ﬁg\n L dags. &A@ (AL e
24 hrs. AMEC Earth and Environmental
sshs. (PA @ OFies ! 5550 Morehouse Dr., Suite B
72 hrs. I e San Diego, CA 92121
96 hrs, (858) 458-9044
QA Check: B (Teor/or Final Review: @5} \:( ['gkos
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Acute Fish Test-96 Hr Survival

Start Date:  11/27/2002 TestID; 0211-339 Sample ID: BEAZER
- End Date: 12/01/2002 Lab ID: AEESD-AMEC Bioassay SD Sample Type: BMSA - Benzene Monosulfonic Acid
Sample Date: Protocol: EPAA 93-EPA Acute Test Species: - PP-Pimephales promelas
Comments:  Industrial product testing
Conc-mglfi. 1 2
" L-Lab Control  1.0000 1.0000
0.1 1.0000 1.0000
1 1.0000 1.0000
10 1.0000 1.0000
100 1.0000 1.0000
1000 1.0000 1.0000
Transform: Arcsin Square Root Isotonic
Conc-mg/L  Mean N-Mean Mean Min Max CV% N Mean  N-Mean
“ L-Lab Control 1.0000 1.0000 14120 1.4120 14120 0.000 2 1.0000 1.0000
0.1 1.0000 1.0000 14120 14120 1.4120 0.000 2 1.0060 1.0000
1 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 1.0000 1.0000
10 1.0000 1.0000 1.4120 1.4120 14120 0.000 2 1.0000 1.0000
100 1.0000 1.0000 1.4120 14120 14120 0.000 2 1.0000 1.0000
1000 1.0000 1.0000 1.4120 14120 1.4120 0.000 2 1.0000 1.0000
- Auxiliary Tests : Statistic Critical Skew Kurt

Normality of the data set cannot be confirmed

Equality of variance cannot be confirmed

" Point

Linear Interpolation (200 Resamples)

mg/L SD 95% CL{Exp) Skew
~1C05 >1000 : ’
1C10 >1000
- 1C15 >1000 1.0
IC20 >1000 0.1
- 1C25 >1000 ]
1C40 >1000 0.8 4
- 1C50 >1000 0.7 ]
S 0.6
£ ]
S 05-
804
& 041
0.3 1
0.2 4
0.1 4
0.0 .l*l‘""r‘r"‘l‘l‘!‘l‘l‘l‘!‘ﬁ‘l‘l‘l‘lﬂﬂ'.
0 200 400 600 800 1000
Dose mgll.
Page 1 ToxCalc v5.0




Acute Fish Test-96 Hr Survival

Start Date:  11/27/2002 - TestlD: 0211-339 Sample ID: BEAZER
End Date: 12/01/2002 Lab ID: AEESD-AMEC Bioassay SD Sample Type: BMSA - Benzene Monosulfonic Acid
Sampte Date: Protocol: EPAA 93-EPA Acute Test Species: PP-Pimephales promelas

Comments:  Industrial product testing

Dose-Response Plot

1 * » * *
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Freshwater 96-hr Acute with Renewal 96 Hour Toxicity Test Data Sheet - AMEC Bioassay Laboratory
Client: Po¢0 24~ Start Date & Time= (([37{ o~ 15 (O
Sample ID: P A ' End Date & Time: 12/ /o2 1320
Contact: _ Test Organism: F'- YX}’D'YY\.LQ 4./
Test#: DU - 337 ; Test Protocol: 94 mé'f Toa ofPTS 1996
T D.O. pH Conductivity Test Temperature
Concentration © Number of {mg/L) (pH units) (tmhos-cm)  (°0) %
g {L- Rep | Live Organisms Init.|Fin.| Tnit.| Fin, Init. | Fin. - |Init.|Fin. Surv.
0 124(48]72|96] 0 | 24|48 | 48 16l o0 {24 4848721967 014848961 O 24 (48|48} 72| 96 '
b okl | A _|[o]io]tell%iie 13218, \'13 — iaM B |K 0 1‘\u~775' - .'1.13‘7-7 178 [220] 237 22) 0.0 [20.0| 20.2) — l203 [20:2] [Oe
B_[ID[{o[to|lOff0 ki M T (o
D .| A Jiollol? |2 (& 1g 0[3. 76—133030 wz -.,1. 177 l'ffi?-"‘i—-‘zl ) -
B [Olo (0 0 /o : Rl “a% E: HgTE Ee .taiﬁ ..,. ; i. i
1.0 A |io|welis[lO)e ol .0 [1.4| = [THBL 9.6 ot 7s] — [kSl770]178 208 ~ |zi3 2o
B_|[Ol\olo]jqQi0 T T .
|0 A holo lwolloite S’.o S’J. L= T1iBz 1201 34798 — [Te6[2 8 (82 = 2|z 200 [20.0 oza
L WEEEREEAE e e R
(o A liollo]iollol/o]se |81 ag — |14 793 9581 — [1017 (gog | 76| ~ Toen (2o 100 20,
_ s ool e L
Lod0 A {0 tol\o (00| 5.1874:] |~ la.) B,z 7+3 ‘1"7.8 - 1.%07 4'5'45%‘1 — |47 Jeo0 Lo 2.0 — |
- B !D ‘_Q_ Q [D [0k b o S i g -.’L. Joks ./‘.-\.:‘:. %%’Et\‘-i ] ot : “q,ﬁﬁf%i%
A ' ' ] L
B RS : M
Technician Initials . M R
Animal Sourcé:  APS Q " Date Received: \l]}u ID—-
Comments: 0 hrs: y’c{m -ﬁhd,ﬂf 1’7@’5 ‘F\Gﬂr\ L] GUU/\O oA (0 mrh&[j]’l,é‘h i
24 hrs ‘ © AMEC Earth and Environmeutal
8hrs -@ﬂa. @ S5 1—/{ ’ . 5550 Morehouse Dr., Suite B
72 hrs " : 1 ‘ San Diego, CA 92121
96- llrs . ) ‘ ‘ : ) (858) 458-9044
QA Check: '6cs_ w/otle Final Review:@cgj (i 53



Acute Fish Test-96 Hr Survival

Start Date: 1172742002 - TestiD: 0211-337 Sample ID: BEAZER
End Date: 12/01/2002 Lab ID: AEESD-AMEC Bicassay SD Sample Type: PSA - P-Phenot Suffonic Acid
Sample Date: Protocol: EPAA 93-EPA Acute Test Species: PP-Pimephales promelas
Comments:  Industrial product testing

Conc-mg/l. 1 2

L-Lab Control  1.0000 1.0000
0.1 0.8000 1.0000

1 1.0000 1.0000

10 1.0000 1.0000

160 1.0000 1.0000

1000  1.0000 1.0000

Transform: Arcsin Square Root : Isotonic
Conc-mg/l. Mean N-Mean Mean Min Max CV% N Mean N-Mean
L-Lab Contrel  1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 1.0000 1.0000
0.1 0.8000 0.9000 1.2596 1.107%1 1.4120 17.115 2 0.9800 0.9800
1 1.0000 1.0000 1.4120 14120 14120 0.000 2 0.9800 0.9800
10 1.0000 1.0000 1.4120 1.4120 14120 0.000 2 0.9800 0.9800
100 1.0000 1.0000 14120 1.4120 14120 0.000 2 0.9800 0.9800
1000 * 1.0000 1.0000 14420 14120 1.4120 0.000 2 0.9800 0.9800
Auxiliary Tests - - Statistic Critical Skew Kurt

Normality of the data set canrnot be confirmed
Equality of variance cannot be confirned

Linear Interpolation {200 Resamples}

Point mg/L sD 95% CL(Exp) Skew
1C05 | >1000
IC10 >1000
IC15 >1000 1.0
1C20 >1000 0]
1C25 >1000 o <7
1C40 >1000 ) 0.8 -
IC50 >1000 o7
2 0.6+
2
S 051
g
e 04+
0.3 -
0.2 -
0.1
0.0

0 200 400 600 800 1000
Dose mail.

Page 1 ' ToxCalc v5.0 Reviewed bﬁq%;_t[ (‘{'L(B



Acute Fish Test-96 Hr Survival

StartDate:  11/27/2002 -- TestID: 0211-337 Sample ID: BEAZER
Fnd Date: 12/01/2002 LabID: AEESD-AMEC Bioassay SD Sample Type: PSA - P-Phencl Sulfonic Acid
ample Date: Protocol: EPAA 93-EPA Acute Test Species: PP-Pimephales promelas

1 omments:  Industrial product festing
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Freshwater 96-hr Acute with

r | D
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)

o |

"96 Hour Toxicity Test Data Sheet - AMEC Bioassay Laboratoty

I

[FROE ] P

o

Client:  P5ed e Start Date & Time: W ][0~ {770
Sample ID: BHMBCA End Date & Time: __!p,'l:/pv {obg”
Contact: Test Orgamism: _H - 4, o0L0 A
Test #: D'b“" %\ Test Protocol: ﬁ{-rt\: 294, DA ofPTS 15996
D.O. pH Conductivity Test Temperature
Concentration Number of (mg/L) (pH units) (rmhos-cm) C) %
]l%kb Rep | Live Organisms Init.} Fin. Tnit.| Fin. Init.| Fin. Init.| Fin. Surv.
0l24t48|72(96| 0 | 24| 48148 72196| 0 | 24| 48 4817296 0 | 48|48 96| 0 | 24148487296
Lalbo covits | A 310 T oIRE IR — [k Bw k05| 7a)7.64 ~ [1.8¢7 7| 82| (g — |65 [Re0j@5 | 205] — [oalee %0
B o]\ Jo 100
c_110]} jo o
0 -] A_jo] \ 0 (14 — [o.4 B-Ll8EFaq784 — | 197118511 79|158] — 82200/ Dil {2040 — lad4 "5
B |lof | g %o
c |[lo o : [©o
- O A o] ) S 79IR G184 | — |97 [0 [3-02cd 769 — [10[0.881(80 186 — 18T 017031203 ~ 1203 1225 oo
B |l \ 1g | &
c |{o \ ‘ o0
10 A |10 \ [JL8 8.5 — [e.¢ [o.d B-023[15H7.92] — [790[7.88 )84 /92| ~ {92 |0 ~ 208 [te-5| lo@
B[O \[ | 00
| c |I0 g i GO
|00 A |l 278 | — e by B33 = |I1m (7501238 - leitdreo| B = 204251 o
B |0 \ 10 o
c_llo \ 110 e [e0
(200 A llo \ £oRY 8.1 [— |35 (SR as]~ 1227|744 [Tadt — t71g Ao 08| — |24 |225] S0
B |{0 \[9 0
c_|iD / o
Technician Initials [P 1)
Animal Source: A DS Date Received: LL!m( oy
Comments: Ohrs: YA &\%gf“lgjﬂ DI:{J | A~ davpo &-ed @ whatilon
24 hrs. ' v AMEC Earth and Environmental
48 hrs. 5550 Morehouse Dr., Suite B
72 hrs. San Diego, CA 92121
96 hrs. (858) 458-9044
QA Check: . Bes 12 forlo Final Review:@; \/14{6%
=



Amphipod 96-Hr Survival Bioassay-96 Hr Survival

Start Date:  11/27/2002 TestID: 0211-341 Sample ID: BEAZER
End Date: 12/01/2002 Lab ID: AEESD-AMEC Bioassay SD Sample Type: BMDSA - Benzene Metadisulfonic Acid
-Sample Date: Protocol: ASTM 94 Test Species: HA-Hyalella azteca
Comments:  Industrial product testing
Conc-mg/L 1 2 3
L-Lab Control  0.8000 1.0000 1.0000 s
0.1 1.0000 08000 1.0000
1 1.0000 1.0000 1.0000
10 -1.0000 1.0000 0.8000
100 1.0000 1.0000 1.0000
1000 0.8000 09000 1.0000
Transform: Arcsin Square Root 1-Talled Isotonic
Conc-mg/L  Mean N-Mean Mean Min Max -~ CV% N t-Stat  Critical MSD Mean N-Mean
L-Lab Controf 0.9333 1.0000 1.3104 11071 1.4120 13.432 3 0.9600 1.0000
0.1 09333 1.0000 1.3104 11071 14120 13.432 3 0.000 2500 0.2841 09500 1.0000
1 1.0000 1.0714 1.4145 14120 14195 0.304 3 -0916 2,500 0.2841 09600 1.0000
10 08333 1.0000 13104 1.1071 14120 13432 3 0.000 2500 0.2841 09600 1.0000
100 1.0000 1.0714 14120 14120 1.4120 0000 3 -0.894 2500 '0.2841 0.9600 1.0000
1000 0.9000 0.9643 1.2561 1.1071 1.4120 12.145 3 0.478 2500 0.2841 0.9000 0.9375
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.84021 0.858 -0.7615 -0.5454
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 1000 >1000 0.20204 0.21638 0.01218 0.01937 0.68171 5,12
Linear Interpolation (200 Resamples
Point mg/L SD 95% CL{Exp) Skew :
IC05 820.00
IC10 >1000
IC15 >1000 1.0
1IC20 >1000 0.9 1
IC25 >1000 ]
IC40 >1000 081
1C50 >1000 0.7
2 0.6:
§- 0.5:
g 0.4:
X 0.3
0.2 4
0.1
0.0
0.1 ‘
0 200 400 600 800 1000
Dose mg/L
Page 1 ToxCalc v5.0
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Amphipod 96-Hr Survival Bioassay-96 Hr Survival

" Start Date:  11/27/2002 - TestiD: 0211-341 Sample ID; BEAZER 7
_.End Date; 12/01/2002 Lab ID: AEESD-AMEC Bioassay SD Sample Type: BMDSA - Benzene Metadisulfonic Acid
Sample Date: Protocol: ASTM 94 Test Species: HA-Hyalella azteca

L Comments:  Industrial product testing

Dose-Response Plot

B
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___________________________ T 14ail, 0.05 level
of significance
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Freshwater 96-hr Acute with Renewal

i

Client;

Start Date & Time: W21} 67y (320

96 Hour Toxicity Test Data Sheet - AMEC Bioassay Laboratory

Sample ID: End Date & Time: 13, /ov
Contact: Test Organism: ko 202080 L3230
Test# D21~ 24D~ Test Protocol: __ASTM opers  1ag
D.O. pH Conductivity Test Temperature
Concentration Number of {mg/L) {pH units) umhos-cm) (°C) %
m@\b Rep | Live Organisms Init.| Fin. Init.| Fin. Init.| Fin. Tnit.| Fin. Surv.
: 0124148l 72T06] 0 |24 48| 48| 72| 96| 0 {24 48]48| 72| 96] 0 [48|48|96] 0 |24|48148| 72|96
[ Lalp owt. [ A Jiod P IE2 85184 — (28]8.6 |32479H 7821 — | 783 7.7 1791 JES] ~ 169 oo fUSROA ~ |W0H 0.6
B [0l fo :
c o]} jo oo
O - A O]\ 2.2 ~ 2% 5322 $al7.64 = VR84 7P| (841 ~ |190]200 H— (24 e
~ B_ IO} \ 0 @
C_lio 10 &
0 A b 18 — (21 Y [5.19[7997491 | = |192]7.89|190)/85] — | ZoolWLi200 — l2od | 1oy (o
B_llo]l I [ |
c {lo \ 12
LO A lip \ ) st — e 8.4 [£22] 1947 74 — [193[1.99{181 [ 88|~ (62007 (204 — |20 |20-3
B O \[ [i0 | o)
c b |14 ; 0
Lo A O q ¥ 11846 |32 — |83 [8.501824{0a979(] — [198]7.84[218)222] ~ 23 |Zoo|D04 204 ~ (&4 |27
B |t 4]
c_lio \ ljo (07
(00O A |0 \ 18 1§73 5| =32 BylE2]8 48] — [yae [140|30541 | — EYokoops (o - [ led  FO
B |IO \ % | od
c lip \[12 (00
Technician Initials & i)b
Animal Source: MBS Date Received: “\.W l, (P
Comments: 0 hrs: Wﬂc/b O\“\B" dﬂW £4 @ \nhation
24 hrs, ' © AMEC Earth and Environmental
48 hrs. 5550 Morehouse Dr., Suite B
72 hrs. San Diego, CA 92121
" 96 hrs. (858) 458-9044
QA Check: By 1t/ o Final Review: a%; UH-‘{ 0>
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Amphipod 86-Hr Survival Bioassay-96 Hr Survival

Start Date:  11/27{2002 - TestlD: 0211-342 Sample ID: BEAZER
- . End Date: 12/01/2002 Lab ID: AEESD-AMEC Bioassay SD Sample Type: BMSA - Benzene Monosulfonic Acid
Sample Date: Protocol: ASTM 94 Test Species: HA-Hyalella azteca

L Comments: _ Industrial product testing

Conc-mg/L 1 2 3
L-Lab Control 0.8000 1.0000 1.0000
0.1 0.9000 1.0000 1.0000
1 1.0000 1.0000 1.0000
10 0.8000 1.0000 ©.9000
100 0.9000 1.0000 1.0000
1000 0.8000 1.0000 1.0000

Transform: Arcsin Square Root 1-Tailed Isotonic

Conc-mg/L  Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
" L-Lab Control 0.9333 1.0000 13104 11071 14120 13.432 3 -0.9667 1.0000
0.1 0.9667 1.0357 1.3577 1.2490 1.4120 6.930 3 -0.441 2500 0.2684 0.9667 1.0000
1 10000 1.0714 14145 14120 1.4195 0.304 3 -0.970 2500 0.2684 09667 1.0000

3

3

3

10 09000 09643 1.2561 1.1071 1.4120 12145 0506 2500 0.2684 0.9341 09663
100 0.9667 1.0357 4.3577 1.2490 14120 6.930 -0.441 2.500 0.2684 - 0.934t 0.9663
1000 09333 1.0000 13120 1.1071 1.4195 13.574 -0.023 2500 0.2684 0.9341 0.9663

-~ Auxtliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.90278 0.858 -0.6996 -0.6109
" Barllett's Test indicates equal variances ({p = 0.05} 11.2032 15.0863
- Hypothesis Test {1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE _ F-Prob df
Dunnett's Test 1000 >1000 0.18823 0.20159 0.0088 0.01729 0.7643 5,12
Linear Interpolation {200 Resamples)
Point malL SD 95% CL{Exp) Skew
IC05 >1000
- 1C10 >1000
IC15 >1000 - ‘ 1.0
IC20 >1000 0.0}
1C25 >1000 4
" IC40 >1000 0.8
IC50 >1000 0.7 -

Response
[=]
S

0 200 400 600 800 1000
Dose mgl/L

Page 1 - ToxCalc v5.0 Reviewed by:%_\{{‘f{ 03



Amphipod 96-Hr Survival Bicassay-96 Hr Survival
Start Date:  11/27/2002 .. TestlD: 0211-342 Sample ID: BEAZER
End Date: 12/01/2002 LabID: AEESD-AMEC Bioassay SD Sample Type: BMSA - Benzene Monosulfonic Acid
Sample Date: Protocol: ASTM 94 '

Test Species: HA-Hyalella azteca
Comments: ___ Industrial product testing

Dose-Response Plot

______________________________________________ [ 1-tail, 0.05 level
of significance

0.1
100 -
1000 1=

L-Lab Controf -

Page 2 ToxCalc v5.0 Reviewed by%;\( o3
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' Freshwater 96- hr Acute with Renewal

| -

96 Hour ‘Toxicity Yest Data bheet AMEC Bloassay Laboratory 7

Client: %@qjyl/f— Start Date & Time: -\ll 21 [0’3‘ l? 70
Sample ID: PSA End Date & Time: 2|1 [*¥
Contact: Test Organism: H' d{?;t&ﬁ)k./ / lo o0
Test#: _ [)2.{1 = 240 Test Protocol: _Aqrem 1494 dPYTS Q%
D.O. pH Conductivity Test Temperature
Concentration Number of {mg/L) (pH units) (umhos-cm (°C) %
g (L Rep | Live Organisms - | Init.| Fin. Init.| Fin. Init.| Fin. Init.|Fin.| |. Surv.
. lo|24|a8]72[96] 0 [ 2448148 72196) 0 | 24|48 (48| 72[96] 0 148|148[96] 0 |24 |48 481 72| 96
bown! | A Lol e 319.3] = |30 8 15oA705 759 — [1ws|8.o [ 178 (] = Vdy Do 051204 = 20 [fod T
T B {1} 10 [ (o
C ( il (O
0. A Jiol) 1480848, 5| — [99 |35 [So¢lT73 793 — [73| 702179 (861 ~ i oo |oy| — (208005 e
~B_|lo] } [0 e
c_ O i i
) A D 156 5| — g4 (8¢ 3[79i ~ 1193|2464 791 (85| — |i8T oo 0.4 —[zoMle. 51 |
B_{tol |\ 0
c ol NI 1y o
(O A o]l [\ T186845195] = [34 b [8-0[19H.B ~ [1130421/80]1%5] — 186 ko.o[20.5]208] ~ |2:4]| 2 o
B |lO \ o (0o
c |0 U Lo o0
(010) A D 10|58 0B A|8.7] — 13 Bl [183 (1. ~ 1.38] LBIRB IS — |2ofao0 8 — [04fo.s| (00
B |0 10 (o
c lio \ (2 9o
(oo A |l TTIo | B2 5y — |28 [R5 142157 787 — [1a0lz gblsylies] ~ [drbposzrg1208 ~ l2onizgst (00
B o \lle @
- ¢ lio \[9 i
Technician Initials [P b
Animal Source: Mol Date Received: | Lf eloy
Comments:  Obrs:  YOUNAL ﬁnd,urﬂ% 4~ |9’0LW A@. Inrhatien
24 hrs. AMEC Earth and Environmental
48 hrs. 5550 Morehouse Dr., Suite B
72 hrs. San Diego, CA 92121
96 hrs. (858) 458-9044
A Check: &) fo— i jew:
QA Chec Bes wlozle lFmal Revie __%7 L;I H—{ a2




Amphipod 96-Hr Survival Bioassay-96 Hr Survival

StartDate:  11/27/2002 . TestID: 0211-340 Sample ID: BEAZER

End Date: 12/01/2002 Lab ID: AEESD-AMEC Bioassay SD Sample Type: PSA - P-Pheno! Sulfonic Acid y

Sample Date: Protocol: ASTM 94 Test Species: HA-Hyalella azteca E

Comments:  Industrial product testing _
Conc-mg/L 1 2 3

L-Lab Control 0.9000 1.0000 1.0000
0.1 1.0000 1.0000 1.0000
1 1.0000 1.0000 1.0000
10 09000 1.0000 1.0000
100 1.0000 1.0000 0.9000 L
1000 1.0000 1.0000 0.9000 ’

Transform: Arcsin Square Root 1-Tailed Isotonic -
Conc-mg/L.  Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
L-Lab Control 09867 1.0000 13602 12490 1.4195 7.081 3 0.9892 1.0000 i
01 10000 1.0345 14145 14120 14195 0.304 3 -0.860 2500 0.1578 0.9892 $.0000 p
1 10000 1.0345 14145 14120 1.4195 0.304 3 -0.860 2,500 0.1578 0.92892 1.0000 =
10 09667 1.0000 1.3577 1.2490 +4.4120 6.930 3 0.039 2500 01578 0.9667 0.9772
100 0.9667 1.0000 1.3577 1.2490 1.4120 6.930 3 0.039 2500 0.1578 0.9667 0.9772
1000 0.9667 1.0000 1.3577 1.2490 1.4120 6.930 3 0.039 2500 0.1578 0.9667 09772 i
Auxiliary Tests Statistic Critical Skew Kurt ~
Shapiro-Wilk's Test indicates non-nomnal distribution (p <= 0. 01) 0.76441 0.858 -0.9438 -0.5893
Barllelt's Test indicates unequal variances (p = 5.22E-03) "~ 16.6449 15.0863 -1
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSbp MSB MSE  F-Prob df
Dunnett's Test 1000  >1000 ' 0.08602 0.08995 0.00253 0.00598 0.82415 5,12
, Linear Interpolation (200 Resamples) j
Polnt mg/L sD 95% CL{Exp) Skew . !
ICO5 >1000
IC10 >1000
IC15 >1000 1.0 T— -
1C20 >1000 | 0.9 ] -
IC25 >1000 - ‘ g 1
1C40 >1000 0.8 1 7
1C50 >1000 0.7 '

g 0.6:
c 05
g- J
g 0.4 -
o

0.3

0 200 400 600 800 1C00
Dose mg/L

Page 1 ToxCalc v5.0 Reviewed by:q._ \l\‘ﬂ 0% !



Amphipod 96-Hr Survival Bioassay-96 Hr Survival

- Start Date:  11/27/2002 . TestiD: 0211-340 Sample 1D: BEAZER
End Date: 12012002 Lab ID:- AEESD-AMEC Bioassay SO Sample Type: PSA - P-Pheno! Sulfonic Acid
Sample Date: Protocol: ASTM 94 Test Species: HA-Hyalella azteca

ommenis:  Industrial product testing

T

S

L

Dose-Response Plot

) i_-____i I T 1-tail, 0.05 level

------------------------------------ of significance

04 T T T T
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Chironomus tentans
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Freshwater 96-Hr—Aéute with "Ren'éwa“l:

. B

] - {,— ol [z ] Bt

‘96 Hour ‘Toficity ‘Lest Data Sheet - AMEL si0assay Laborawry

Client; %ﬁﬁ[% Start Date & Time: -U.Jj,'l‘ o (430
Sample ID:_ PHt DSA End Date & Time: _J2-|-0 & PEL
Contact: : Test Organism: ", . tepmfans
Test #: DAl - A4 Test Protocol: __ A5y 11AY _FEPA obTS 146
D.O. Conductivity Test Temperature
Concentration Number of (mg/L) umhos-crmy) (°C) %
me) (L Rep | Live Organisms Init.| Fin. : Init.| Fin. Init.| Fin. Surv.
0 l24l48]72]96| 0 |24[48]|48[72]96] 0 0 | 48 o6 | 0 [24] 48] 48] 72196
Tab wntel| & Jlo] [ |/ : Y T
B [(O] [
c |io /15
0 - A 2 /
B (D /
c lio f
{0 A O '
B |(p] ]
c_|lo /
10 A o] 1]
B O |}
c O
|00 A ol |
B o] |
c liolf
(e Aol |
B lol/
c ol
Technician Initials  fift /
Animal Source: &S " Date Received: \\| 22 (&3
Comments:  Ohrs: .Yends Yind i 40 and b 2pd \nsien @ inifa o
24 hrs. o ‘ f _ AMEC Earth and Environmental
48 hrs. ’ 5550 Morehouse Dr., Suite B
72 hrs, San Diego, CA 92121
96 hrs. (858) 458-9044
QA Check: BS 1220

~ Final Review: %{ ! [-‘f'/ 03)




Chironomus tentans-96 Hr Survival

Start Date:  11/27/2002 ~  TestID: 0211-344 Sample ID: BEAZER
End Date: 12/01/2002 Lab ID: AEESD-AMEC Bioassay SD Sample Type: BMDSA - Benzene Metadlsulfomc: Acid
Sample Date: Protocol: ASTM 94 Test Species: CT-Chironomus tentans
Comments:  Industrial product testing
Conc-mg/L 1 2 3

L-Lab Control 0.7000 0.9000 0.5000
0.1 0.8000 06000 0.8000
1 0.2000 0.5000 ©.7000
10 0.6000 04000 0.5000
100 0.4000 0.8000 0.7000
1000 0.7000 0.8000 04000

Transform: Arcsin Square Root _ i-Tailed isotonic

Conc-mg/L _ Mean N-Mean Mean  Min Max CV% N t-Stat  Critical MSD Mean N-Mean
L-Lab Control 0.7000 1.0000 1.0085 0.7854 1.2490 23.035 3 C 0.7167 1.0000
0.1 07333 1.0476 1.0335 0.8861 1.1071 12.350 3 -0.151 ~ 2500 04136 0.7167 1.0000
1 0.4667 0.6667 07467 0.4636 0.9912 35.605 3 1.582 2500 04136 05583 0.7791
10 0.5000 0.7143 0.7854 0.6847 0.8861 12.819 3. 1349 2500 04136 0.5583 0.7791
100 0.6333 0.9048 09277 -0.6847 1.1071 23527 3 - ,0489- 2500 04136 05583 0.7741
1000 0.6333 0.9048 0.9277 0.6847 1.1071 23.527 3 0482 - 2500 041368 0.5583 0.7791
Auxillary Tasts : ] Statistic -Critical Skew Kurt
Shapiro-Wilk's Test indicates normal dlstnbuhon (p>001) 0.92717 : 0.858 -0.3251 -1.0547
Bartlett's Test indicates equal variances (p = 0.85) 2.02522° 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU . MSDu . MSDp MSB MSE F-Prob df
Dunneti's Test ) 1000 - >1000 0.40171 05612 0.04056 0.04106 0.46442 5 12
Linear Interpolation (200 Resamples)
Point mgiL 8D 95% CL{Exp) Skew
1C05 0.3037
1C10 0.5074 )
IC15 0.7111 a ' 1.0:
1C20 0.9147 " 0.9
1C25 >1000 .
IC40 >1000 ' : 0.8 1
1C50 >1000 K . . 0.7 4
o 0.6:
2 osd
8 1
g 0.4:
€ 034
02 Pe +
0414 “cemmimii e ieeeeaeaa.

Page 1 - ToxCale v5.0 Reviewed by%!/lf{ 3



Chironomus tentans-96 Hr Survival

- Start Date:
_End Date:

‘Sample Date:
- Comments:

11/27/2002 . TestlD: 0211-344 Sample ID:
12/01/2002 Lab ID: AEESD-AMEC Bioassay SD Sample Type:

Protocol: ASTM 94 Test Species:
tndustrial product testing

BEAZER

BMDSA - Benzene Metadisulfonic Acid
CT-Chironomus tentans ’

TIRNEEY

F

Ty

Page 2

Dose-Response Plot

e
=]
MTTITITY
T

,,0'3:; I S ___} 1-tail, 0.05 level

of significance

0.1 -
100 o

L-Lab Control

ToxCalc v5.0

1000

Reviewed b%[‘ﬂ@



Freshwater 96-hr Acute with Renewal

96 Hour Toxicity Test Data Sheet - AMEC Bioassay Laboratory

client: PR/ Start Date & Time: L [X7vz. ¢ Yoa
Sample ID: BMZA End Date & Time: [2-|-0 < /98
Contact: Test Organism: (. Jehdang
Test#:  02{{- . TestProtocol: _Agym, a4 1PA oFRTS 9L
.D.O. pH Conductivity Test Temperature
Concentration Number of (mg/L) pH units) umhos-crm) °C) %
mg 'L, Rep Live Organisms [nit. | Fin. Init. | Fin. Init. | Fin. Init. | Fip. Surv.
0 l24148| 72|96 0 | 2448 |48|72|96] 0 |24 [48({48|72]196] O 481 48 | 96} 0 |24 |48 | 4B [ 72| %6
Labo (vt~ A _|Ib 1Y 18.2]8.2|8. 3.3 |55 3261027 | aonze (1741194 | Jlay|2ofeesiod] | 231205 Yo
B [lO iYd: S | el (o
¢ |10 [ S Ll e R
0.1 A_lio TR z[3.4]8.4] [ 356 [80[8 2018182 | 1eu[7.%]179)'89] | |mi)200 'Loafus 20 R 2.
B[O [ |l SrdE e JErl i R
c |0 - b e S i b J?%Xl Saeis| So
.o A b 3131 RS £.5|%3 819119 b[18 1837811901183 200 13/203 ) ezl 36 |
B_ |10 | |8 e SR PR e <
c [0 / Bl e R Al e
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B lio]f s ' e - s e qo
| c [io]f ol : B i so
Technician Initials IFJ L
Animal Source: A&S Date Received: 1] 'Zé{ 0L
Comments: 0 hrs: m_%ﬁﬁmf Lot Znd o 27 instar @ ot ion
24 hrs, ' AMEC Earth and Environmental
48 hrs. ‘ 5550 Morehouse Dr., Suite B
72 hrs. San Diego, CA 92121
96 hrs. (858) 458-9044
QA Check: %S Lr/oL Final Review: H']
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Chironomus tentans-96 Hr Survival

{ Start Date:  11/27/2002 - TestiD: 0211-345 Sample ID: BEAZER
End Date: 12/01/2002 Lab ID: AEESD-AMEC Bioassay SD Sample Type: BMDSA - Benzene Monosulfonic Acid
[ ‘Sample Date: Protocol: ASTM 94 Test Species: CT-Chironomus tentans '
Comments:  Industrial product testing
Conc-mgiL 1 2 3

1-lab Controf 07000 0.9000 0.5000
01 04000 0.5000 0.5000

1 0.3000 0.5000 0.7000

10 05000 ©0.8000 0.6000

" 100 0.6000 0.7000 0.5000
1000 04000 0.7000 0.5000

Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-mgIL Mean N-Mean - Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
L-Lab Control 0.7000 1.0000 1.0085 0.7854 1.2490 23.035 3 0.7000 1.0000
0.1 04667 06667 07518 0.6847 (0.7854 7.731 3 1.915 2500 03352 05500 0.7857
1+ 0.5000 0.7143 0.7854 05796 0.9912 26.198 3 1.664 2500 0.3352° 0.5500 0.7857
3
3
3

10 0.6333 0.9048 0.9262 0.7854 1.1071 17.770 0.614 2500 0.3352 0.5500 07857
100 0.6000 0.8571 0.8875 0.7854 0.9912 11.592 0.902 2.500 0.3352 0.5500 0.7857
1000 05333 07618 0.8204 0.6847 09912 19.038 1403 2500 03352 0.5333 0.7619

Auxiliary Tests Statistic Critical Skew Kurt
Shapirc-Wilk's Test indicates normal distribution (p > 0.01) 0.96084 0.858 0.20468 -0.762
-Bartlett's Test indicates equal variances (p = 0.66) 3.28406 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
.. Dunnett's Test 1000 >1000 0.32689 0.45667 0.02758 0.02696 044655 5,12
Linear Interpolation (200 Resamples)
] Point mg/L SD - 95% CL{Exp) Skew
“1co5* 0.0233
__lc1o” 0.0467
IC15* 0.0700 : 1.0
_c2or 0.0933 0.9 ]
1G25 >1000 -
- 1C40 >1000 0.8 -
IC50 >1000 07 ]
.- * indicates IC estimate less than the lowest concentration ® 05 .
2 "]
9 0.5-
b g 0.4 -
[
0.3 4
| o2 —— T
014
0.0 ¢rrrrrrrrrresrsrerrero T

0 200 400 600 800 1000
Dose my/L

Page 1 ToxCalc v5.0 Reviewed by:% Y ]4'{ 05




Chironomus tentans-96 Hr Survival

Start Date:  11/27/2002 . TestID: 0211-345 : Sample ID: BEAZER

End Date: 12/01/2002 LabID: AEESD-AMEC Bioassay SD Sample Type: BMDSA - Benzene Monosulfonic Acid
Sample Date: Profocol: ASTM 94 Test Species: CT-Chironomus tentans

Comments: __ Industrial product testing

Dose-Response Plot

o R L 1-1ail, 0.05 leve! -
© oo
D g3 of significance

0.2

0.1

0 . . . .
. ~— — [=] =) =)
S - =4 3

g
8
k

Page 2 ToxCalc v5.0 Reviewed by%i/ { 1'{ 03



Flieshwatef 96—hr Aeute ‘W-iﬂi\-REﬂW&-lA“

3 f =iy PRI

96 Hour Toxxcnty Test Data Sheet AMEC Bloassay Laboratory

BCo 1262 lon

Client: P}(éf % Start Date & Time: 1\ 2] L O &30
Sample ID:  PSSA° End Date & Time: [ [ o2 4ys
Contact: Test Organism: _ [* TanAang
Test#:_ Nil|— 24D Test Protocol: dqyaa 44 | ok 0PFTS 954
D.O. pH Conductivity Test Temperature
{ Concentration Number of (mg/L) (pH units) (p.mhos-cm) (°C) %
mg] L Rep { Live Orgenisms | Init.| F : | Init.[ Fin. Init. | Fln Init. | Fin. Surv.
. 0 |24(48172/96] 0 [24] 48 48 7296 024148 |48|72196] 0 | 438 4b 96| 0 |24 48| 48[ 72 96
Wb oVit- | & i [ | 1718 g.1[B Y 2.8 67 (80779071388 | [1ec 2.6y 78]202070] leoapo o 23w 4| | 183 |20 P
B | [19 %
c | / °
04 A 1o T (g0 Y IRET [ [185 [Q0¢[1achsu] | ws[astli7qidG] | 1197 loo2oi [ W) L&A o3| @2
B |[D [ 14 No
c_ O & &o
|- ¢ A 1O %, 0[8.5(3 o R.7(8L (03148713 | 74 2.8¢0179] 121 19Y120.0] 2243 | |21 o3 o
B Jiol 1/l [2 ' o
c_|io / 3 30
{0 A IO / 5 [50[8.58Y 36 185 180708 [ [aaof28cligolise] (1131 [lool®.3303] | In) w2 So
B ol /1 1 (o
c o] | if o
o) A o Tl 55182 | 12,618 207¢2 188134 | [190] 7.0 08| 27| | 1229 [20.0j363122) | | Apdl]l 3o -
B 0 5 so
c |iol |/ f So
1909) A o)} 3 |54 [8-F BN 8.7 8.3 [7¢3[783|7.83 | 790|785 |#S¢| el o leool203[2,2] | a0 lzv2
B |10/ J0
c o] - 0
Technician Initials __ {I{% ol
Animal Source: A%< Date Received: \\.bu 2
Comments:  Olus: @Ay findur U/rf A 1o Zed \Wgdan @ mrhqﬂd% |
24 hrs. AMEC Earth and Environmental
48 hrs. 5550 Morehouse Dr., Suite B
72 hrs. = San Diego, CA 92121
96 hrs. . ' ' (858) 458-9044
QA Check: Final Review: % \ 14{ 3




Chironomus tentans-96 Hr Survival

Start Date:  11/27/2002 Test1D: 0211-343 Sample ID: BEAZER
End Date: 12/01/2002 Lab ID: AEESD-AMEC Bioassay SD Sample Type: PSA - P-Phenol Sulfonic Acid
Sample Date: Protocol: ASTM 94 Test Species: CT-Chironomus tentans
Comments:  Industrial product testing
Conc-mglL 1 2 3
L-Lab Control 0.7000 0.2000 0.5000
0.1 0.6000 04000 0.6000
1 0.3000 0.2000 0.3000
10 0.5000 0.6000 0.4000
100 0.3000 0.5000 0.5000
1000 0.3000 0.7000 0.4000
Transform: Arcsin Square Root 1-Talled Isotonic
Conc-mg/L.  Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
L-Lab Control  0.7000 1.0000 1.0085 0.7854 1.2490 23.035 3 0.7000 1.0000
0.1 05333 0.7619 0.8190 0.6847 0.8861 14.195 3 1510 2500 03139 05333 0.7619
*1  0.2667 0.3810 05410 04636 0.5796 12379 - 3 3723 2500 0.3139 04167 05952
10 0.5000 07143 0.7854 0.6847 0.8861 12819 3 1777 2500 0.3139 04167 05952
100 '0.4333 0.6190 0.7168 05796 0.7854 16.573 3 ‘2323 2500 03139 04167 05952
1000 0.4667 06667 07518 05796 09912 -28.438 3 2044 2500 0.3139 04167 0.5952
Auxiliary Tests \ Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) -(.95638 -0.858 0.21465 -0.3012
Bartlett's Test indicates equal variances (p = 0.62) ) -3.52142 .15.0863 .
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp  ‘MSB . MSE F-Prob df
Dunnett's Test 0.1 1 0.31623 -0.30612 0.42766 0.06909 0.02366 0.05952 5,12
_ Linear Interpolation (200 Resamples)
Point mg/L SD 95% CL{Exp) Skew -
1C05* 0.0210. 0.0726 00008 0.5615 3.5386
1C10* 0.0420. 0.1481 0.0015 - 0.9429 23283
IC15* 0.0630 : ‘ I 1.0
IC20* 0.0840 0.0
IC25 0.1643 =
IC40 0.9743 0.8 4
IC50 >1000 : : 0.7 1
* indicates IC esfimate less than the lowest concentration 0 05 ]
20.

Page 1

ToxCalc v5.0
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Dose mg/L
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Chironomus teritans-96 Hr Survival

Start Date:  11/27/2002 TestID: 0211-343 Sample 1D: BEAZER
End Date: 12/01/2002 Lab [D: AEESD-AMEC Bioassay SD Sample Type: PSA - P-Phenol Sulfonic Acid
“'Sample Date: Protocol: ASTM 94 Test Species: CT-Chironomus tentans
Comments: Industrial product testing
: Dose-Response Plot
1-tail, 0.05 level
of significance
| B = T e 8 8
5 -
o
=)
-
_l . r
” -
% .
k.
..
r\
| .
' Page 2 ToxCale v5.0

Reviewed by:%_\( 403



Freshwater 96-hr Acute with Renewal

96 Hour Toxicity Test Data Sheet - AMEC Bioassay Laboratory

Client: ¢ A 20 Start Date & Time: 141> [ 62
Sample ID: K&SU End Date & Time: fz’,/ifn‘?- {415
Contact; Test Organism: (. (NI AMo
Test#: O = Py Test Protocol: _44tm, (344 , £0p ofFTs 1990
D.O. . pH Conductivity Test Temperature
Concentration Number of (mg/L) pH units) umhos-cm) (°C) %
m_lg Rep | Live Organisms Init.| Fin. Init.| Fin. Init.| Fin. Init.| Fin. Surv.
[oT2ala8]72196] 0 | 24|48 48| 72| 96| 0 |24 148,48 72(96] 0 48|48196] 0 |24 ] 48148 72 96
Ly _coymoll Ao 31598 4[RA] | [8.787 I 154784 [ 17l o8 [\9Z] | ligy ltagPe 3203 | 203129 o
B_|i0 e o
c o [15 So
O A lio [ 1o, #3133 8.5 a1 8. ] [reglad 15| | [1elz 83higglix1] [ g0 [ag |20 H20Z] | |03 2. 2
B_ () [ 18 g0
c o 5 S0
|.O A O 5.3 (8.5] 3 9.3 | 5.41&1 (193N K TR [7.ANSCN\ET 12q [t |20-2{20 4 203|200l Q&
B 110 17
c Wl 1/l b
{0 A i 1] S 5245 A B al Yy 772|779 |1k 184 194 |aey{ -2 202 1 oo | Se
B ol I/ 17 o
¢ Lo 5 So
(8], A {0 Glg3(3-3[08 | | 14al| 2901 % dolzacl1gg 190l | 17 o 2102|203 o
B_|/O So
c (g | Z- e
|00 A ol Olec(ea[32] | |7 rgz 187180 A 174 Jraor |2 202 el O
B |{Of] 0 2]
c_|/ol O o
Technician Initials R
Animal Source: VD ‘ Date Received: L\ | 22U LW
Comments:  Ohs: Counay B\nau At AN 127 \nsan @ Lnfiafien |
24 hrs. ¢ L ' AMEC Earth and Environmental
48 hrs. ' 5550 Morehouse Dr., Suite B
72 hrs. San Diego, CA 92121
(858) 458-9044

96 hrs.

QA Check: @6 nfozlon

Finﬂ Review: _% \ { H—/ b5
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Chironomus tentans-96 Hr Survival

- Start Date: ~ 11/27/2002 Test1D: 0211-346 Sample ID: BEAZER
~ End Date: 12/01/2002 Lab ID: AEESD-AMEC Bioassay SD Sample Type: RES - Resorcinol
‘Sample Date: Protocol: ASTM 94 Test Species: CT-Chironomus tentans
" Comments:  Industrial product testing
Conc-mgfL 1 2 3
- .L-Lab Control 0.7000 0.9000 0.5000
0.1 0.6000 0.8000 0.5000
1 0.9000 0.7000 0.6000
10  0.5000 0.7000 0.5000
100 06000 ©.5000 0.2000
1000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root 1-Tailed Number Total
Conc-mgiL.  Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Resp Number
L-Lab Control 0.7000 1.0000 1.0085 0.7854 1.2490 23.035 3 9 30
0.1 06333 0.9048 0.9262 0.7854 1.1071 17.770 3 0584 2500 0.3523 11 KiH
L 1 0.7333 1.0476 1.0421 0.8861 1.2490 17.922 3 -0.238 2500 0.3523 8 30
10 0.5667 08095 0.8540 0.7854 0.9912 13.911 3 1.097 2500 0.3523 13 30
3 100 0.4333 0.6190 0.7117 0.4636 0.8861 31.002 3 2106 2500 0.3523 17 30
*1000 0.0000 0.0000 0.1588 0.1588 0.1588  0.000 3 6.030 2500 0.3523 30 30
. Auxillary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p > 0.01) 0.95655 0.858 0.06885 -0.7945
- Equaility of variance cannot be confirmed
Hypothesis Test {1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
- Dunneft's Test 100 1000 316.228 0.34355 0.47994 0.32296 0.02979 4.0E-04 5,12
5 Trimmed Spearman-Karber
i Trim Level EC50 95% CL
' 0.0%
N 50% 9182 5132 164.26
§ 10.0% 10213 5466 190.85 10
g 200% 12392 62.03 247.53 00 ]
Auto-24% 8669  49.76  151.04 0'8 |
] 0.7
- 2 0.6 1
- c 0.5
c ]
7 04
k. @ k
X 0.3
f : 0.2 1
L 0.1 4
0.0
0.1 ]
_ 0.1 1 10 100 1000
Dose mg/L
- Page 1 ToxCalc v5.0

Reviewed by: _%-;\[ H{ &



Chironomus tentans-96 Hr Survival

Start Date:  11/27£2002 - TestID: 0211-346 Sample ID: BEAZER
End Date: 12/01/2002 Lab ID: AEESD-AMEC Bioassay SD Sample Type: RES - Resorcinol
Sample Date: Protocol: ASTM 94 Test Species: CT-Chironormus tentans

Comments:  Industrial product testing

Dose-Response Plot

1-tail, 0.05 level
of significance

0.1 -
100 -
*1000

L-Lab Contro!

Page 2 ToxCalc v5.0 Reviewed by:%\ (4B
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96 Hour Toxicity Test Data Sheet - AMEC Bioassay Laboratory

Freshwater Acute
Client: )4',-«;,0— B €9t Rﬁw_'fc #na/e/- Start Date & Time: ! / z49 / 03 (620
Sample ID: M DSA End Date & Time: 2-7-0 3 jZ2L0
Contact: Test Organism: 0. my JS ‘
Test#:  p2oy-lod Test Protocol:  EQA 1443 |
Concentration Number of Dissolved Oxygen pH Conductivity Temperature
"v/L Rep Live Organisms i (umhos-cm) °C) Perc.
e c. s Surv.
L C AS IS XI5 | & B[ 49 73| T3els /% z Ia‘? 160 170 /3| 3.0|17.3)3 /| too
B < S ol I ,;- - z an Ty ]
c s s|<ls |5 | .
D |5 s |T |6 |5 b il o
O A 15 1S |15 |5 4566911 |28 2744 241 |3 Rer]/a 1 |16 199 fies /oG 1170 | )3
B[S (S (s |51 e ' 'if.”f,_.
C |8 |5 |18 |5 o e
o0 A 1S i< lals |g]2966)|97 %l’l‘ISg ‘ﬂ/ 'Hb 73 24 zlzzw' 200 Zo T 3*1 u‘i’o la\ ?;z Lov
B. _5 g d-_ 5 5\ : . : :h S}’é’;"*“w’ ! i
c [S5Ts [sls (5] e . =
D |S[S|sls | § 0
Technician Initials | 5 # | mo | | Sk | fe|
Animal Source: _ﬂ o mes Date Recetved: / / 2d AJ’
7
Comments: 0 hrs:
24 hrs. AMEC Earth and Environmental
48 hrs. - 5550 Morehouse Dr., Suite B
72 hrs. San Diego, CA 92121
96 hrs. (858) 458-9044

QA Check: % afo3

Final Review:

?es  2lwlos




‘Freshwater Acute

96 Hour Toxicity Test Data Sheet - AMEC Bioassay Laboratory

Client: Dmec— Deorer Romg, Lok Start Date & Time: ldog
Sample ID:  Fm DS54 "End Date & Time: 1210
Contact: : Test Organism:
Test# __pap) -tod Test Protocol:
Concentration Number of Dissolved Oxygen pH Conductivity Temperature
/L Rep L1ve Orgamsms ‘ (mg/L) (pH units) (umhos-cm) °C) Perc.
T e e e s DB Surv.
Jo0 Als|s Iy]s [& ‘126,1 . 13 o |gzd1ee]7ae] 195976 S Ho0 |Hes sws?yz B.0[ 3750 Bajepl o
B[S |3 [Lls s § - R ]
C 5 S J— 5 9 ' ‘=“"” _l 1S fgp G R'MQEJ'E .
D IS[S [«ls | Sl iiiniiicnn = o e
[000 Als|sjo5ls [& 15]C.Gl0o -1.‘1 740 msa 57 513 76 619 c; m I?e sa.o Zé 160
B |5 |S 4y : . = 100
Cls|s|<|s |5 S g :%‘“’%‘ Lot
D [z is |L[s [sEi st o e
J000 A 15 1S |« |s | 5|47\l |a) #g|eq21do17.77]76q Jeesdzyzdzae 233)| Z?'co poli13512.5 pe | - v
B[S |5 |L£ls |5 : o e j ] oo
cC |S|S-|L|5 |5 i 33’3%%?3%‘ 100
D |5 |35 |«ls | 5] i ] 1o
Technician Initials_ | SH | mp | gL [3% | &R
Animal Source: —/71 0rGJ Date Received: f / Zf/OJ
Comments: 0 hrs:
- 24 hrs. AMEC Earth and Environmental
48 hrs. 5550 Morehouse Dr., Suite B
72 hrs. San Diego, CA 92121
96 hrs. - (858) 458-95044
/Céf Final Review: Bes 2ieles

QA Check: ; -




Freshwater Acute

SO s
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96 Hour Toxicity Test Data Sheet - AMEC Bloassay Laboratory

Client: (4,4».9,(, - Bem,-rf ﬁén;g#kg/v Start Date & Time: ! / z </ 0J [&o0
Sample ID: BN DPJSA End Date & Time: %703 1210
Contact: Test Organism: 2. my kS \
Test#  gxpi-ion Test Protocol:  £p4 {43 |
Congcentration Number of Dissolved Oxygen pH Conductivity Temperature
/L Rep (mg/L) (pH units) (urahos- cm) {9 Perc.
| e T R e e 96| Su.
{0, 000 Al |Sig|s s Ta[7.0]94]75 22 [1181774| 192 SZ 44 cuoluznolfeso| 10,0 3.3 229 {C.5 co0
' B [5[S [L£ls |SE & = o ' ' L ”‘%”‘%.-Jf Lo
C |5.1sS S |8 5‘ ; S i A o
=y . LoD
A : .
B e
C
D e
A
5 * : : e
C : -
D | e
Techmician Initials |5 # |0 [JR]sh [ |
Animal Source: ﬁ\o meJ Date Received: / / 200/ 03
Comznents: 0 hrs:
24 hrs. AMEC Earth and Environmental
48 hrs. 5550 Morehouse Dr., Suite B
72 hrs. San Diego, CA 92121
96 hrs._ (858) 458-9044
QA Check: & 9a o3 Final Review:  %C5  2[(icfo™



Acute Fish Test-96 Hr Survival

Start Date:  01/29/2003 TestiD: 0301-104 Sample ID: BEAZER
End Date: 02/02/2003 Lab ID: Sample Type: OTH-Other sample type
Sample Date: Protocol: EPAA 91-EPA Acute Test Species: OM-Oncorhynchus mykiss
Comments:  Chemical testing - BMDSA Rangefinder
Conc-mg/L 1 2 3 4
L-Lab Control 1.0000 1.0000 1.0000 1.0000
: 10 1.0000 1.0000 1.0000 4.0000
100 1.0000 1.0000 1.0000 1.0000
500 1.0000 1.0000 1.0000 1.0000
1000 1.0000 1.0000 1.0000 1.0000
5000 1.0000 1.0000 1.0000 1.0000
10000 1.0000 1.0000 1.0000 1.0000
. Transform: Arcsin Square Root Rank 1-Tailed Isotonic
Conc-mg/lL  Mean N-Mean Mean Min Max .  CV% N Sum - Critical Mean N-Mean
L-Lab Control 1.0000 1.0000 13453 1.3453 1.3453 0.000 4 o 1.0000 1.0000
10 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 1.0000 1.0000 .
100 1.0000 1.0000 1.3453 1.3453 1.3453 (0.000 4 18.00 10.00 1,0000 1.0000
500 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18,00  10.00 1.0000 1.0000
- 1000, 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 4 18.00 10.00 1.0000 1.0000
5000 1.0000 1.0000 1.3453 1.3453 1.3453 0.0000 4 18.00 10.00 1.0000 1.0000
10000 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 :10.00 1.0000 1.0000
Auxiliary Tests Statlstic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 1 0.896 '
Equality of variance cannot be confirned : ‘
Hypothesls Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 10000 >10000
Linear lnterpolation (200 Resamplas)
Point mg/L SD 95% CL(Exp} Skew -
IC05 >10000
1C10 >10000 : o
1C15 >10000 1.0
1C20 >10000 i
IC25 >10000 991
1C40 >10000 0.8 -
- 1C50 >10000 07 ]
]
Q d:
£ o
@
&' 0.4 ’
0.3 4
0.2 +
0.1 -
0.0 S*A—~ T
0 2000 4000 6000 8000 10000
' Dose mgi/L
Page 1 ToxCalc vB.0
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Reviewed by: s %7ﬁ3‘



| 96 Hour Toxicity Test Data Sheet - AMEC Bioassay Laboratory

S

Freshwater Acute
Client: /4 mec [eaze izﬁbn:,.g?&/ha/u Start Date & Time: ! / Z4 ﬁg / {0@
Sample ID:  FrnSA4 v ,End Date & Time: Z.7.03 1210
Contact: - ~ Test Organism: 0. i fas
Test#:  o?pp-103 _ Test Protocol: EPA 1ba3
COI}%GII ration Number of Dissolved Oxygen pH Conductivity Temperature
U/L Rep Live Organisms i (pmhos-cm) CCy Perc.
T L sel 0 fanle Sury.
LC Als || s | BeleSioT '11 20 [8.\0156] 740/ 7.3 [#6H 145 162 15'5’ 160 3 13:3113.0 34 |13,/] too
B[S |S | g : o : e ?é%_%h”fié** Loo
cls[s |dls (5 * - L e
D [S|S |V|g |5 enEe e e .
Lo A 1S 1S 1o ls 15 1406 Jiez[15 2o Rr1%[ 74170 2.1 |84 Ve 15281 122 /3 13.0 13,\ o
B |siS |<ls s b & e : L e
c i€ |5 |5 !5} : o ] (oo
‘ D [s s lelg [CHBEE 0 0 0 e .
(90 Al< |6 [& 15 [T l96bDl041] Y120 7577490 74743 3226~ 189 ¥ LS 3e. 1300134 |/Z.G| oo
B |5 |[S|S|s [6] . E - o L e
Cls|S|Iris | & - ] o0
D [ s |[J |5 & o o0
Technician Initials | JS# |MD [JR {3W | 0L
Animal Source: .ﬂl omes Date Received: f// 4 3(’/93
 Comments: 0 hrs: _
24 hrs. AMEC Earth and Environmental
48 hrs. 5550 Morehouse Dr., Suite B
72 hrs. San Diego, CA 92121
96 hrs, (858) 458-9044
QA Check: / W 2)a]03 Final Review:  Bes 2 ia/o™




96 Hour Toxicity Test Data Sheet - AMEC Bioassay Laboratory

‘Freshwater Acute
Client: )4mu.- [ et~ Rﬂnge‘g.’.éc Start Date & Time: { / zq/ X / 6@
Sample ID: R mS 4 - End Date & Time: '2-7:03 AR
Contact: Test Organism: 0. my /TS
Test# 2oL - 103 Test Protocol:  epa (443
Concentration Number of Dissolved Oxygen pH Conductivity Temperature
™/L Rep L1ve Or amsms mg/L) Hunits) (p.mhos-cm) (°C) Perc.
b TR R B 1 Surv.
oo Alsls |6 |5 [Ad|6Slleyine %zt 54'7.6#1.43 IAZNBA (370 207 125 & |g,q,rz$ s 42| 100
B (DS|s |¢is |5 F | - - e ﬁﬁﬁﬁ?‘? {00
clsils Il |5 | s
(00O Als |s |y ls | & [56]|660c|7a B 0[5 ed 697 7494 4L T8Yz 451 2.5tz & |1 a5 e
B {51iS |J7[s |5 ' aa : : | (o0
c |=ls |¥[s [s} . - 100
D [S1s [o-ls | Sk i i e e |
000 Al 19 1515 |gdAl6AlRY (1.6 %, (A1 TT7(7.70[ 151 43| bad| 1l lesg |30 I3 129 136 Y2 | 190
Bls|s (sS85 ' ' s w
C|lsis |5 |5 i 100
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Freshwater Acute

96 Hour Toxicity Test Data Sheet - AMEC Bioassay Laboratory

Client: )4(1*\&?— - Z? eazer -Rﬁmce'ﬁh /&/ Start Date & Time; I/ Zz9 / X1 { 600
Sample ID: _ BmJA v End Date & Time: 7-7.0Y {716
Contact: Test Organism: O myftult ,
Test#: _ pApr-103 Test Protocol: £is 1443
Concentration Number of Dissolved Oxygen pH Conductivity Temperature
""5/‘- Rep _ lee Orgamsms ' (umhos-cm) °Q) Perc
‘ B ; 9'6 m@ﬁé ‘ ; i, &h 'J_:Ei:_
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Comments: 0 hrs: :
24 hrs. AMEC Earth and Environmental
48 hrs. 5550 Morehouse Dr., Suite B
72 hrs. San Diego, CA 92121
96 hrs. (858) 458-9044
QA Check: M 2a}b3 Final Review: ___ B¢5- 2o fon,
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Acute Fish Test-96 Hr Survival

Start Date;  01/29/2003 " TestID: 0301-103 "~ Sample ID: BEAZER
End Date: 02/02/2003 Lab ID: Sample Type: OTH-Other sample type
Sample Date: Protocol: EPAA 91-EPA Acute - Test Species: OM-Oncorhynchus mykiss
Comments:  Chemical testing - BMSA Rangefinder .. .

Conc-mg/L 1 2 3 4

L-Lab Control 1.0000 1.0000 1.0000 1.0000
10 1.0000 1.0000 1.0000 1.0000
100 1.0000 1.0000 1.0000 1.0000
500 1.0000 1.0000 1.0000 1.0000
1000 +1.0000 1.0000 1.0000 1.0000
5000 1.0000 1.0000 1.0000 1.0000
10000 1.0000 1.0000 10000 1.0000

Transform: Arcsin Square Root Rank 1-Tailed Isotonic
Conc-mg/l.  Mean N-Mean Mean Min Max CV% ‘N Sum  Critical Mean N-Mean
L-Lab Control 1.0000 1.0000 1.3453 1.3453 1.3453 0.000. . 4 1.0000 - 1.0000
10 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 1.0000 1.0000
100 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 1.6000 1.0000
500 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00  10.00 1.0000 1.0000
1000 1.0000 1.0000 1.3453 13453 13453 0.000. 4 18.00  10.00 1.0000 1.0000
5000 1.0000 1.0000 1.3453 1.3453 13453 0000 4 1800  10.00 1.0000 1.0000
10000 1.0000 1.0000 '1.3453 1.3453. 1.3453 ~ 0.000. 4 16.00 10.00 1.0000 1.0000
Auxiliary Tests - Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p > 0.01) 1 . 0.896

Equality of variance cannot be confirmed

Hypothesis Test {(1-tall, 0.05) NOEC LOEC Chv. TU

Steel's Many-One Rank Test 10000 >10000
. Linear Interpolation {200 Resamples)
Point mg/L SD 95% CL{Exp) Skew
IC05 >10000
1C10 “>=10000 ‘
IC15 >10000 1.0
IC20 . >10000 0.9 1
IC25 >10000 ~1
IC40 >10000 : 0.8 -
IC50 >10000 o 0.7 1
g 0.6 1
g L
§_ 05 ’
o 04 :
0.3 -
0.2 4
0.1 4
0.0 .M-Fl-l'"l-'-l-ﬁ-‘ﬁ—l-n-n-rl-rﬁ-rﬂ p

0 2000 4000 600D .8000 10000
Dose mg/L

Page 1 V TO)(Calc V5.0 Reviewed by: a \1741/93 !

-



pcms, - = s i o 2 —— e -
Freshwater Acute ' 96 Hour Toxicity Test Data Sheet - AMEC Bioassay Laboratory
Client: }4me¢-“‘ BC‘-?.L/‘ la‘"m 'AAJM Start Date & Time: ) / 21/03‘ 160t
Sample ID:  PJSA I End Date & Time: M’z 2:9317 10
Contact: B Alsop A Test Organism: Q- syfeins \
Test#  4a01-105 ' Test Protocol:  E0A 1295 |
Cor.lg‘c ation Number of Dissolved Oxygen | pH Conductivity Temperature
/L Rep Live Organisms (mg‘/L) (pH units) ' (umhos-cm) (°C) Perc
R el TR e | Surv
LC AlS|sletis |s 6‘(554 wr ca.% 2 Fradsdee [ 7ec]i9s oz | BT D63 1L X0z S8 113) 13'& (06
B |Is |5 &5 |& T o : - : @
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CIS |5 |lclw [F ] oo
D |5 |5 {L|% N e S oo
lon A 1S 1S |« s o |4564 |28 el [£FNHaTza17F2 731" o 6] fzb’ 13|13y (?fz m rs f?r m S
B[S S |<s | 2o - : : : 100
clsls(rls 8] -
D |s {5 [L|s | 5 ] e |
Technician Initials |4 & M0 g [sk _|H€ .
- Animal Source: ﬂOMM ' Date Received: ! / 'ZP'/ o7
Comuments;  Ohrs:
24 hrs. ) : AMEC Earth and Environmental
48 hrs. - 5550 Morehouse Dr., Suite B
72 hrs. - ' San Diego, CA 92121
96 hrs. ' (858) 458-9044

QA Check: | m\ 2la{o3 - Final Review: Beg  2helod -




96 Hour Toxicity Test Data Sheet - AMEC Bioassay Laboratory

Freshwater Acute
Client: /4M¢G ~ Jearer Iahnn-,et:_.,/v Start Date & Time: _{ za‘/ 07 (600
Sample ID: A ' End Date & Time: = 2-2-03 1710
Contact: Test Organism: 0. my/yt
Test# (0L -105 Test Protocol: g4 (493
Concenration Number of Dissolved Oxygen pH . Conductivity Temperature
/L Rep lee Orga.msms (mg/L) (pH umts) (pmhos-cm) (°C) Perc.
T e e T e ey e S| Suv
Joo A|S|is|&is 164 ?‘.d‘ 4.0 u5."11,3.'.1 147 771 'mo st [zz| 24 [a2€ |20 ?Zo 130 |); of3o i2.°l (? (o
B |5 |s |5 o ' - = L] o0
c |5le |5 | ] oo
D [S. s |¢ |5 |§ Faniseanan i b e ] oD
|00o A 1315 [« |5 |5 145]66|ee |82 [LFNS3T4T767 ha 26| 23 %o |373 312132 132|130 | RA J12.8] 100
B [> |5 [« |s |5 | e oo
c |sls |« 5 g o
D [S|gleis | schatngas e L s |
S000 A 15 15 lels | S5 6T 0T 1874 20| TR 761 |93 [Fyy Isd7 a3l esd| feedp.o |13, 122 12T 1yl (oo
B 5-5 i 5 J | ; \ . : : Mtw
cl> 15 |c|s 1S e
D515 | |5 | & . I=
Technician Initials |2 {wo [ TA | (DAL )
Animal Source: ﬂ\ohaj‘ Date Rccewed { / Z<?'/0:—'?
Comments: 0 hrs: '
' 24 hrs. AMEC Earth and Environmental
48 hrs. 5550 Morehouse Dr., Suite B
72 hrs. San Diego, CA 92121
96 hrs, (858) 458-9044
QA Check; 2lalod Final Review: _fy(= 2l fo/0
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‘Freshwater Acute 926 Hour Toxicity Test Data Sheet AMEC Bioassay Laboratory
Client: Amac - B LTl /Z&m;dol-w( , Start Date & Time: ! / 4 9/03 (602
Sample ID:  PSA End Date & Time: 2.2:09 1210
Contact: __ Bu_Msew B Test Organism: 0. My fCIS ‘
Test#  O%oi- 105 ' Test Protocol:  EfA 1493 |
Concengration Number of Dissolved Oxygen | - pH "~ Conductivity Temperature
Vil Rep L1ve Oramsms_ (n'_lg_/L) | (pH uaits) _ (pmhos-cm) Q) | Pere.
_ B T a e sur.
10,000 A 0222|727 | 126 2zl oz 0l72m | 20|30 2 (13 01120 VE¢] too
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C _,,‘v':. ';g%:: {oce
D ] e
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C
D
Technician Initials | IR |0 SN
Animal Source: ﬂ\ Opnte) Date Received: '/7% S
Comments: 0 hrs: , ‘ ,
24 hrs. ' AMEC Earth and Environmental
48 hrs. : 5550 Morehouse Dr., Suite B
72 hrs. ‘ o . ‘ . San Diego, CA 92121
6 hrs : : ‘ ' (858) 458-9044

QA Check: %/L—\ 2|a]o® : Final-Review: s 2{iwlo




Acute Fish Test-96 Hr Survival

Start Date:  01/29/2003 . TestID: 0301-105 Sample 1D; BEAZER

End Date: 02/02/2003 Lab i1D: Sample Type: OTH-Other sample type i

Sample Date: Protocol: EPAA 91-EPA Acute Test Species: OM-Oncorhynchus mykiss i

Comments:  Chemical testing - PSA Rangefinder i
Conc-mg/L 1 2 3 . 4 R

L-Lab Contrel 1.000C 1.0000 1.0000 1.0000 - STe l
10 10000 1.0000 1.0000 1.0000 I
100" 1.0000 1.00600 1.0000 1.0000 ] ¥
500 1.0000 1.0000 1.0000 1.0000
1000 1.0000 1.0000 1.0000 1.0000 ' l
5000 1.0000 1.0000 1.0000 1.0000
10000 1.0000 1.0000 1.0000 1.0000

. Transform: Arcsin Square Root Rank 1-Tailed Isotonic .
Conc-mg/L  Mean N-Mean Mean Min Max CV% N Sum __ Critical Mean _N-Mean
L-Lab Control  1.0006 1.0000 1.3453 1.3453 1.3453  0.000 4 1.0000 1.0000
10 1.0000 1.0000 13453 1.3453 1.3453 - 0.000 4 18.00 10.00 1.0000 1.0000 ]
100 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 1.0000 1.0000
500 1.0000 1.0000 1.3453 1.3453 .1.3453 0.000 4 18.00  10.00 - 1.0000  1.0000 ,
1000 1.0000 1.0000 1.3453 1.3453 . 1.3453  0.000 4 18.00 - 10.00 1.0000 1.0000 l
5000 1.0000 1.0000 1.3453 1.3453 . 1.3453 0.000 4 18.00 10.00 1.0000 1.0000 ‘-
10000 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 4 18.00° 10.00 1.0000 1.0000
' |
Auxiliary Tests Statistic - Critical Skew Kurt
Shapiro-Wilk's Test indicates non'nal distribution (p > 0.01) 1 0.896

Equality of variance cannot be confirmed ) S - ) . !
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU

Steel's Many-One Rank Test 10000 >10000
Linear Interpolation (200 Resamples)
Point ‘ mail SD 95% CL{Exp) - Skew
IC05 >10000
- 1IC10 >10000 . : ‘ " '
IC15 >10000 . " 1.0 - '
1C20 >10000 0.9 ] '
IC25 >10000 -]
IC40 .>10000 0.8 1 : : [
IC50 >10000 ' 07 ‘
3 056 ,
g - ‘ . ) ! '
g05 ] |
3
o 0.4:
0.3 4 ‘
0.2 4
0.1 4
0.0 #¥rrrrrr—r—r—rrrrerrrrore /

0 2000 4000 6000 8000 40000 .
Dose mg/L

3
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Freshwater Acute 96 Hour Toxicity Test Data Sheet - AMEC Bioassay Laboratory ™

Client: AMEC/Beazer Start Date & Time: 4/ 7%/03 / L/;‘:%'O
Sample iD: BMDSA End Date & Time: t:,ﬂ:l.;l,']'[ D2, {q%0
Contact: Bill Alsop Test Organism: L. macrochirus .
Test#: OJ0Y~ (77 Test Protocol: ASTM E1241-98 :
Concentration Number of Dissolved Oxygen pH Conductivity Temperature
mg/L Rep. _ Live (_L_ggnisms _ . (mg/L). (pH units) . : E (umhos-cm) {*C) Perc.

LabControl | A | S [ [5 |5 |5 44 I3 8,23 |74 %9 273 [ 797 D4 [ 704 |20 |20. 100
B[S |5 |s |s |5 100

10 AlS|d |s |5 g |4l (2.8 (T4 1184 Hpzz|zso{1a8 | W74 38l |74 |776 [ 790 209 i7p.¢ [¥C |20/ [Zo.\| too
B[] [s 15 |86 (0

100 Al S15 15 15 | ¢ 10 34 |72 |74 [T o2z 253 793|544 [T4R|244 [82y 1e2¢ |ose A15F[204 1207 |20 | 20.0 [200] w00
B[S5]5 Is |5 |5 : 180

500 AlS s |5 18 |5 |40 26162 %2 & 22753 |81 |1.86 [762)US% | /03¢ W43 11053 20,0 | 204 |20 20.2 [T 1] loo
B 15|55 |5 1% S 100

1,000. AlsSlg |5 |5 | |a® €7 |37 I\ 8251501086 (196 [T 3 ms 7| (307 | 13U [¥331 S04 (209|200 |20.2/79. | too
B 5[5 |s 15 |5 Al R (oo

5,000 AlS | s i |58 le |3 38 [su[9 4% |aza [7.60]7.682:0L (B |50 3240 | 3RN0|IM0 2.8 | 20.¢ | 2000 [#0.0 |30.1] (0o
B |5 g (5 s[5 . ‘ g| loo

10,000 Als s |Is |5 |5 [92[3 57|78 [Ll|as0|76] |%T5|7.94 "1%5 |6320 (§ (/0] 5¢30| 5¢50 207 [26.9 |20 22 20,1 loo
BI|S|4 |5 15 |5 ] loo

Technician Initials {si | iy | Sk | S MOI

Animal Source: Sage

" Comments:

QA Check:

o

ohrs: Yowiad—funder

Date Received: ‘H 2303

24 hrs__Aerixed Tesk

48 hrs.
72 hrs.. _
96 hrs. . —
1.8 J_/ ZDZ el Final Review: \Tﬂ 6‘/ z / OJ

AMEC Earth and Environmental -

5550 Morehouse Dr., Suite B
San Diego, CA 92121
(858) 458-9044




Acute Fish Test-96 Hr Survival

Start Date:  04/23/2003 Test |D: 0304-178 Sample ID;
End Date: 04/27/2003 Lab ID: Sample Type: OTH-Other sample type
Sample Pate: Protocol: ASTM E1241 Tesl Species: LM-Lepomis macrochirus
Comments:  Chemical testing - BMSA Rangefinder
Conc-mglL 1 2
L-Lab Control  1.0000 1.0000
10 1.0000 1.0000
100 1.0000 1.0000
500 1.0000 1.0000
1000 1.0000 1.0000
5000 1.0000 1.0000
10000 1.0000 1.0000
Transform: Arcsin Square Root Isotonlc
Conc-mg/L  Mean N-Mean Mean Min Max CV% N Mean N-Mean
L-Lab Control 1.0000 1.0000 1.3453 13453 13453 0Q.000 2 1.0000 1.0000
10 1.0000 1.0000 1.3453 1.3453 1.3453 - 0.000 2 1.0000 1.0000
100 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 2 1.0000 1.0000
500 1.0000 1.0000 1.3453 1.3453 13453 0.000° 2 1.0000 1.0000
1000 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 2 1.0000 1.0000
5000 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 -2 1.0000 1.0000
10000 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 2 1.0000 1.0000
Auxiliary Tests Statistlc Skew Kurt
Normality of the data set cannot be confirmed ' :
Equality of variance cannot be confirmed ]
- . Linear Interpolation (200 Resamples)
Point mg/L sD 95% CL(Exp} Skew ‘
IC05 >10000
IC10 >10000
IC15 >10000 1.0
IC20 >10000 0.9
1c25 >10000 -
1CA0 >10000 0.8 -
1C50 >10000 0.7 .
% 0.6:
%0.5.
& 0.4: :
0.3 4
0.24
0.1 A
0.0 S¢A——rrrrrr AT d,
0 2000 4000 6000 8000 10000
Page 1 ToxCalc v5.0
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Freshwater Acute : 96 Hour Toxicity Test Data Sheet - AMEC Bioassay Laboratory
Client: AMEC/Beazer Start Date & Time: . 4}9‘5]03 1505
Sample ID: PSA . End Date & Time: 127/ N30
Contact: Bill Alsop . Test Organism:_L. macrochirus
Test#:  Oz0¢-{7% - Test Protocol: ASTM E1241-98 \
Concentration Number of Dissolved Oxygen pH Conductivity Temperature
mg/L Rep Live Organisms {mg/L} (pH units) (umhos-cm) °C) + | Perc.
i 3o e Lo e R o b ceacy e O IRy LR ot B ke 872485864 Surv.
Lab Control Als|sis |s [A |aa dyq]|1) |0 45 s27[757 [ras|78a (741 [85¢ | 769 [112 {780 (A 7|54 [zesTj 203 M RO (] loe
B |LS g g Y 5 3 o i Wl too
10 AlS s 15 |5 [ £ [aa (4t [¢co |no [TA [823]7.501775 114 (13660 777|377 1185 A5 |mpa |22 |22 [2e,3] (06
B[S [35 s |5 148 | (oo
100 AlS | S |5 |5 |g 1232 27 (62 (78 [FA [R04]7.53 17,94 1788 11991887 1794 | 799 |807 204 |205 | 20,0 |20 [70:1] {es
B 5 |s|s |5 |5 . LT 00
500 Al 15 |s |5 |4 lea [noln6 186 [7.9]172]76([748 [8.08 | TAa]iom [899 (412 [924 |lo5¢]| 203 [20-5"| 20 |20.9 [20.0] (00
B | |sls |5 1% | (0o
1,000 AlS (s s |5 |8 1844l |66 1.7 1.54[7.5% 7.8\ | 783 [74ld1e3 102y [\oz2|1om2 |/ 203 [226 [2.2 @2 |23 (00
BIS s 15 |5 19 e s e (00
5,000 Als]s g ls (g [59ML (72 |84 |94 (1081141762172 {11 0| 2040} 2050 | 2070 | AH A 204204 | 202 | 3.3 2p. 3| (00
Bl5[s |5 |5 |6 ey Gl (00
10,000 Alslsls |5 [5 |40 [nd |72 (84 A4 b B8 100|740 747|747 10 | 3230|329 36901/ 7.9 |70.5 (20 [202 P\ {00
Bls 35| |5 [5 ' (%0
Technician Initials | SH |Rh |Gt | SK [0

Date Received: L” 7—4?—’53

J

Animal Source:

Comments: Ohrs: AN fnc inder
24hrs. A 2 ossk

AMEC Earth and Environmental
5550 Morehouse Dr., Suite B

48 hrs.
72 hrs. San Diego, CA 82121
96 hrs. {858) 458-9044

QA Check: Il J‘;’/ 7-7-'/’3 Final Review: It ‘/ z'/ o3




Acute Fish Test-96 Hr Survival

Start Date:  04/23/2003 Test ID: 0304-179 Sample ID:
End Date: 04/27/2003 Lab ID: Sample Type: OTH-Other sample type
Sample Date: Protocol: ASTM E1241 Test Species: LM-Lepomis macrochirus
Comments:  Chemical testing - PSA Rangefinder
Conc-mg/L 1 2
L-Lab Control 1.0000 1.0000
10 4.0000 1.0000
100 1.0000 1.0000
500 1.0000 1.0000
1000 1.0000 1.0000
5000 4.0000 1.0000
10000 1.0000 1.0000
Transform: Arcsin Square Root Isotonic
Conc-mg/L. _ Mean N-Mean Mean Min Max CV% N Mean N-Mean
L-Lab Control 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 2 1.0000 - 1.0000
10 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 2 1.0000 1.0000
100 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 2 . 1.0000 - 1.0000
500  1.0000 1.0000 1.3453 1.3453 1.3453  0.000 2 1.0000 1.0000.
1000 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 2 1.0000 1.0000
5000 1.0000 1.000C 1.3453 1.3453 1.3453 0.000 2 1.0000 1.0000
. 10000 1.0000 1.0000 1.3453 1.3453 - 1.3453  0.000 2 1.0000 1.0000
Auxiliary Tests Statlstic Skew - Kurt

Normality of the data set cannot be confirmed
Equality of variance cannot be confirmed

Linear Interpolation (200 Resamples)

Point mglL  SD___ 95%CL(Exp) _ Skew
IC05 >10000
IC10 >10000
IC15 >10000 1.0
1C20 >10000 09: -
1IC25 >10000 |
1C40 >10000 0.8 4
1C50 >10000 07 ]
3 06+
g -
805
g
x 04 !
0.3
024"
0.1 4 .
0.0 ¢¢b—rrrrr—rrrrrrr—rrrrrrerd
0 2000 4000 6000 800D 10000
Page 1 ToxCalc v5.0
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AMEC Earth & Environmental Rotifer Rapid Screen Test
[ “lorthwest Bioassay Lab 24 Hour Acute Test Data Sheet
009 Pacific Hwy. E., Suite 2 )
Fife, WA 98424 IQOnSe Qndef - g!\@fS
Client: gea 2ev” Start Date & Time: “ € ,/0 xy  Jz2/0
SampleID: R M DS A End Date & Time: &/ /4/0 2> 112§
Test #: 0304 ~14 M) Test Organism: Brachionus calyciflorus
[ Conc Alkalinity | Hardness | Chlorine
1 or (mg/L as CaCOs)
L Mo/l
i %
@)
v 18]
| @ Z\0o
S00
0o 0
L po0
jU gdd
1
g I_ Conc Conc. '3: rotifer
= % or y %
) o Z_ Rep 5 Survival Rep | Cont. [§ Survival
“5%/ 24 % # | # B o | 24
D) 5 100 [uy o 1 | 25 @ 5 |5 loo
. 3 g 2 |26 ¥ 5 |4
5 3 | 27§ 5 |5
s | 2 Wl 5
. 9 5 | 20 Bl 5
| 6 | 30 B 5
I i S £212] 00 1 5 |2~ 7
: 5 2 5 12
s 3 5 |3
L. 4 5
5 5
b (00 4 100 /0 {0 Q) 2 5 11 7
. S 3 5 | &
1‘ < 4 5 | ©
5 5
6 5
I YT i 5 |c | 100 1 5
A i [ 2 5
fi = 3 5
- b 4 5
3] 5 5
8 6 HE
® B Analyst Nt
Comments: Analysts: 44 L%
L
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Rotifer Test-24 Hr Survival

J §tart Date:  4/8/03 TestID: 0304-14NW Sample 1D: BEAZER

l[ ‘5nd Date: 4/9/03 Lab ID: WAAEE-AMEC NW Bioassa) Sample Type: BMDSA-benzene metadisulfonic acid
iample Date: 4/8/03 Protocol: ASTM E1440 Test Species: BC-Brachionus calyciflorus
Comments;: __ range finding test

- CONC-mgiL 1 2 3

l D-Conirel  41.0000 1.0000 1.0000

10 1.0000 1.0000 1.0000
100 1.0000 1.0000 1.0000
i [ 500 1.0000 1.0000 1.0000
i 1000 1.0000 1.0000 1.0000
‘ 5000 0.4000 0.6000 0.6000
10000 0.2000 0.0000 0.0000

Transform: Arcsin Square Root 1-Tailed Number Total
i Conc-mg/L__ Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD  Resp Number
{ D- Contro| 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 3 0 15
1.0000 1.0000 1.3453 1,3453 1.3453  0.000 3 0.000 2.530 0.1406 0 15
100 1.0000 1.0000 1.3453 13453 1.3453  0.000 3 0.000 2530 0.1406 0 15
[]‘ 500 1.0000 1.0000 1.3453 13453 1.3453 0.000 3 0.000 2.530 0.1406 0 15
! 1000 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 3 0.000 2.530 0.1406 0 15
*5000 0.5333 05333 0.8190 0.6847 0.8861 14.195 3 9472 2.530 0.1406 7 15
i *10000 0.0667 0.0667 0.3049 0.2255 0.4636 45.094 3 18.724 2530 0.1406 14 15
Auxiliary Tasts ‘ Statistic Critical Skow Kurt
“Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.74966 0.873 0.3553 3.43217
1 Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05 NOEC LOEC  ChV MSDu  MSD MSB MSE F-Prob
g_.Dunnett'sTest 1000 5000 2236.07 ~0.07814 0.08225 050439 0.00463 6.2E-11 6,14
3 Maximum Likelihood-Probit
Parametar Value SE  95% Fiduclal Limits Control Chi-Sq Critlcal P-value Mu Sigma Itor
1y~ Slope 5.27018 1.93155 1.49335 9.06502 0 0.00126 9.48773 1 3.71513 0.18942 3
,‘E Intercept -14.613 7.32011 -28.96 -0.2655
“TSCR 1.0 —
_ Point Probits _mag/L _95% Fiducial Limits 0.9 ] ,
T ECO1 2.674 1881.35 91.4216 3178.94 1
[ EC05 3.355 2532.56 258.772 3818.96 0.8 1
" EC10 3.718 2967.41 449.145 4225.06 0.7 4
. EC15 3.064 3302.24 650.033 4533.8 : °06:
[ECZO 4.158 3505.1 870.188 4805.39 o
EC25 4326 3866.96 1115.13 5062.56 ‘ 05'
EC40 4,747 4646.69 2048.08 5872.43 §04-
EC50 5000 5189.6 2879.7 6582.89 0.3 -
!{ EC60 5.953 5795.93 3879.12 7702.44 :
" gc75 5674 6964.62 5438.56 11704.4 0.2 1
., [ECceo 5842 7491.28 5932.58 144858 0.9 4
;I EC85 6.036 8155.64 6447.41 189123 0.0 ] |
. EC80 6.082 0075.80 7047.33 26871 1 100 10000 1000000
EC95 6.645 10634.3 79210.81 45966.8
- EC98 7.326 14315.2 9614.88 128604 Dose mg/L

[ Significant heterogeneity detected (p < 0.01)

({_ Page 1 ToxCalc v5.0.23 Reviewed by: ifj
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AMEC Earth & Environmental Rotifer Rapid Screen Test

Northwest Bioassay Lab 24 Hour Acute Test Data Sheet
5009 Pacific Hwy. E., Suite 2 20 . — A
Fife, WA 98424 “CI’{ ‘Qﬂ QLQ( S on
Client: A0 4 Zer Start Date & Time: /q fo3  Jz00
SampleID: A M A- End Date & Time: __ 4/4 fo3 ] o0

Test #: IR A AW 2% Test Organism: Brachionus calyciflorus

I Conc. pH Bl Conductivity [ Temperaturc [ Alkalinity | Hardness | Chlorine
or {mg/L) (units) [ (uS/cm) ‘ {(mg/L as CaCO,) {(ma/L)
T 0 24 @ 0
O wA'S 7.9(17.928 524
) 79 742] TV 340
100 %0 771 .07 J4o
590 2.1 AR B2
g0 17-9 1921 3901 W 426
5000 151 | 7.961%.° 1l 7070
74,00 g1 | 7.6¢ | S5 @l 3940
|
Conc, rotifer Conc. IF: rotifer
or c # % or Fi # %
Rep | Cont. Survival Rep |Cont.[§ Survival
%/ L # # 0 24 % #E # [ 0 | 24
M 1 1 5 | ¢ jo0 00 1 | 25 g 5 | & 109
2 2 5 | § 2 26 B 5 |5
3 3 M 5 | s 3 | 278l 5 |5
4. | 4 5 4 | 28] 5
5 5 5 5 | 29 @l 5
6 6 5 6 | 30 B 5
1O 1 | 7@ 515 too sp00 | 1 |31l 5 14 93
2 | 8 5 1S 2 (28l 5 |56
3 9 5 | % 3 138 5 (S
4 | 10 5 4 [ 34 B 5
5 | 11 5 5 | 35 5
' 6 | 12 5 6 | 36 5
1} 1| 13 5 | g Y] 10 _doy 2 | 37 5 | 4 33
2 14 5 |5 3 | 38 5 12
3 15 5 | S 4 {398 5 |y
4 | 16 5 5 | 40 5
5 | 17 5 6 | 41 5
6 | 18 5 1 | 42 5
520 1 19 5 | & log 1 | 43 5
2 20 5 | § 2 | 4 5
3 21 5 16 3 | 45 5
4 | 22 5 4 | 46 5
5 | 23 5 5 | 47 5
6 | 24 5 6 | 48 5
Analyst s Analyst e

Comments: d‘%’%’% coigpd b, Rotips alive bot hp.+ wwvh:) Analysts: &5 W
[ ]



- - Rotifer Test-24 Hr Survival
Start Date:  4/8/03 Test ID: 0304-15NW Sample ID: BEAZER
‘nd Date: 4/8/03 Lab ID: WAAEE-AMEC NW BioassaySample Type: BMSA-benzene monosulfonic acid
sample Date: 4/8/03 Protocol: ASTM E1440 Test Species: BC-Brachionus calyciflorus
Comments:  range finding test
{ Cone-mgik 1 2 3
D-Control  1.0000 1.0000 1.0000
10 1.0000 1.0000 1.0000
100 1.0000 1.0000 1.0000
500 1.0000 1.0000 1.0000
1000 1.0000 1.0000 1.0000
5000 0.8000 1.0000 1.0000
10000 0.8000 0.6000 0.2000
Transform: Arcsin SquareT_R?ot 1-Taited Number Total
g Conc-mg/L.  Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Resp Number
D- Control 10000 1.0000 1.3453 1.3453 1.3453 0.000 3 0. 15
1.0000 1.0000 1.3453 1.3453 1.3453 0.000 3 0.000 2530 0.2769 0 15
100 1.0000 1.0000 1.3453 13453 1.3453 0.000 3 0.000 2.530 0.2769 0 15
[ 500 41.0000 1.0000 1.3453 1.3453 1.3453 0.000 3 0.000 2.530 0.2769 0 15
1000 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 3 0.000 2530 0.2769 0 15
5000 0.9333 0.9333 1.2659 1.1071 1.3453 10.861 3 0725 2530 0.2769 1 15
i *{0000 0.5333 0.5333 0.8190 04636 1.1071 39.924 3 4808 2.530 0.2769 7 15
‘Auxiliary Tests Statistic Critical Skew Kurt
§ Shapirc-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.66585 0.873 -0.925 6.55047
& Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC__ LOEC __ChV TU  MSDu _MSDp __MSB___MSE__ F-Prob __df
# 'Dunnett's Test 5000 10000 7071.07 0.18191 0.10148 0.11545 0.01797 0.00202 @&, 14
Maximum Likelihood-Probit
_Parameter Value SE _ 95% Fiducial Limits Control Chl-Sq Critical Pvalue Mu  Sigma __ lter
ﬁ Slope 4.70883 1.97297 0.84182 B8.57585 0 1.2E-05 9.48773 1 4.01776 0.21237 3
§ iIntercept 13.019 7.72001 -29.05 1.21225 :
TSCR 1.0
r -Polni Probits mg/L 95% Flducial Limits 09 ] ~
ECOA 2.674 3339.82 53.36 5224.36 . /
L EC05 3355 4660.68 335.223 6440.65 0.8 1 /"
EC10 3.718 5566.76 B877.934 7323.73 0.7 4
" EC15 3.964 6275.63 1649.08 81416 006_
| EC20 4.158 6902.86 2649.87 9086.24
EC25 4326 7490.7 3820.88 10421.9 °°5'
.EC40 4,747 9203.63 6839.93 20627.3 &0.4-
EC50 5.000 10417.5 8027.99 37616.8 0_3:
1. EC60 5.253 11791.4 B978.29 719927 .
EC75 5.674 14487.7 10416 219870 02 1
4 - EC80 5.842 157215 109853 344414 0.1 -
EC85 6.036 17292.8 11662.8 582401 0.0 4 ‘
~" ECO0 6.282 194949 12546.7 1130459 1 100 10000 1000000 1E+08
 EC95 6.645 23284.9 13940.1 3030036
EC99 7.326 32493.8 168953 1.0E+07 Dose mglL

_“Significant heterogeneity detected (p < 0.01)

w
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Rotifer Test-24 Hr Survival

TestID: 0304-15NW Sample 1D:
Lab ID: WAAEE-AMEC NW Bioassa) Sample Type:
Protocol: ASTM E1440 Test Species:

Start Date:  4/8/03
‘nd Date: 4/9/03

sample Date: 4/8/03
Comments: __range finding test

BEAZER .
BMSA-benzene monosulfonic acid
BC-Brachionus calyciflorus

Dose-Response Plot

1 ?— s L . 4 &
0.9 3
DRI (U WA 1-tail, 0.05 level
O'Bi --------- F of significance
071
2061
A
@ 0.5
Bt e
L 0.4 1
< ]
N 3
0.3 4
{ 0.2 1
" 0.1
0] . . : - '
5 =) =] =] = < =
5 - ] B 3 S 2
Q ¥
. Q
/
b T
.
i
T
L .
:
x
.
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1
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AMEC Earth & Environmental Rotifer Rapid Screen Test
[ “Northwest Bioassay Lab 24 Hour Acute Test Data Sheet

{ 5009 Pacific Hwy. E., Suite 2 Bea zer- ,@U?( Aadyy “3rePS

Fife, WA 98424

fﬁd\mmﬁ—--q

AL
. 3

Client: ge nEEens Start Date & Time: "/ /f /0 3 /230
Sample ID: LS A End Date & Time: ___+ /4/03 }{GS
Test #: O30 Y1 b Avns Test Organism: Brachionus calyciflorus
| Cone j Conductivity § Temperature g Alkalinity | Hardness | Chlorine
or . (°C) {mg/L as CaCQO,) (mgfL)
W /C
€ 24
Q 24.f A -
/0 247
04 tf
A00 14.1
/000 24 9
5020 F1a1
. 000 4"
Conc. 7 rotifer Conc. rotifer
- or # % or # %
M //, Rep | Cont. ¢ Survival Rep |Cont. § Survival
/FT # # M 0 | 24 % # 0 | 24
o) 1 1 @ 5 |5 100 LOCQY 1 |25 5 |5 loo
- 2 2 B 5 | 2 26 5 oy
3 3 B 5 |5 3 | 27 5 | &
4 4 B 5 4 | 28 5
5 5 @ 5 5 5
6 6 M 5 6 5
/0 1 7 H 5 |5 o0 wiild)e) 1 5 15 | teo
2 s § 5 |5 2 5 | &
3 o #l 5 |> 3 5 1S
4 | 10 §f|l 5 4 B
5 # s 5 g 5
6 B 5 6 5
100 1 i 5 |S loo Ry 2 § 5 | Y 7
2 g 5 |5 ' 3 g 5 |4
3 i 5 | T 4 M 5 |5
1 il 5 5 | 40 @l 5
5 B 6 | 41 @ 5
6 B 1 |2 5
590 1 B 5 |5 Y 1 143§ 5
2 | 20l 5 |5 2 | 44 W 5
3 | 21 @ 5 |5 3 | 45 i 5
4 ll 5 4 |46 B 5
5 HE 5 |47 /8 5
6 24 i 5 i 6 | 48 B 5
Analyst WA Analyst M
Comments: Analysts: g% w2




-
- - Rotifer Test-24 Hr Survival
-Start Date:  4/8/03 Test ID: 0304-16NW Sample 1D; BEAZER
) :nd Date: 4/9/03 Lab ID: WAAEE-AMEC NW Bioassay Sample Type: PSA-p-phenot suifonic acid
L sample Date: 4/8/03 Protocol: ASTM E1440 Test Species: BC-Brachionus calyciflorus
Comments: range finding test
" Conc-mg/l. 1 2 3
D-Control 1.0000 1.0000 1.0000
10 1.0000 1.0000 1.0000
100 1.0000 1.0000 1.0000
500 1.0000 1.0000 1.0000
1000 1.0000 1.0000 1.0000
5000 1.0000 1.0000 1.0000
i 10000 0.8000 0.8000 1.0000
Transform: Arcsin Square Root 1-Talled
Conc-rng_L Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
D-Control 10000 1.0000 1.3453 1.3453 1.3453  0.000 3
1.0000 4.0000 1.3453 1.3453 1.3453  0.000 3 0.000 2.530 0.1073
100 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 3 0.000 2.530 0.1073
i 500 1.0000 1.0000 1.3453 1.3453 4.3453  0.000 3 0.000 2530 0.1073
1000 4.0000 1.0000 1.3453 1.3453 1.3453  0.000 3 0.000 2,530 0.1073
5000 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 3 0.000 2530 0.1073
E *10000 0.8667 0.8667 1.1865 1.1071 1.3453 11.587 3 3.742 2530 0.1073
, Auxiliary Tests Statistic Critical Skew  Kurt
*é Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.48815 0.873 2.01793 10
& _Equality of variance cannot be confirmed 3
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
e > Dunnett's Test 5000 10000 7071.07 0.05676 0.05975 0.0108 0.0027 0.01528 6,14
1
b Dose-Response Plot
T
H L SO ST — - < 1-tail, 0.05 level
0.9 1 of significance
i 0.8 3
_ 077
£ 05
2063
» a 0.5::
T 043
-3 3]
N ]
0.3 4
0.2
] 0.1 4
0 T T T T T
e} [=] [ =] [=) (=] =] (=]
e ® & &8 & § &
[=] -
L.) L3
L fa
4
| _
i ‘ Page 1 ToxCalc v5.0.23 Reviewed by: ij




*-m ___\ﬁ:::mq‘: ___‘pm:*: mﬂﬂ‘ A-ﬁmj

_ g

- _‘F‘i:\‘.ﬂ ] m

Acute Exposure Appendix C
Bioassay Water Quality, Survival, and Statistical Summaries

Definitive Study
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Appendix Table C-1a.

[ e |

Hf"-'&'\:lcl

Water Quality Summary for 48-hour Cerlodaphnia dubia

Exposure to Benzene Metadlsu[fonlc Acid (BMDSA)

lnltiated: 10 December 2002

10,000

. Number of Live DO H Cond. o
Concentration Rep Organisms (mQIL) (pHpunits) (mmbhosfcm) Temperature  (*C) Perqent
{mg/L) : Survival
' - 0 24 48 0 48 0 48 0 48 0 24
A 5 5 5 ] 8 192 240 | 24.2 100
B 5 .5 5
Control c 5 z =
D 5 5 5
A 5 5 5
500 B 5 5 5
C 5 5 5
D 5 5 1 5
A 5 5 5
1,000 Bl 5 5 [ S
C 5 5 5
D 5 5 5
A 5 5 5
B 5 5 5
2,000 c 5 1= z
D 5 5 5
A 5 5 4
4,000 By 5 | 5 1 5
C 5 5 5
D 5 5 5
A 5 5 1
B 5 5 1.
8,000 C 5 5 2
D 5 5 3
A 5 5 2
B 5 4 0
C 5 5 0
D 5 5 0

AMEC Bloassay Laboratory - 5550 Morehouse Dr., Suite B San Dle .




Daphnia Acute Survival Bioassay-48 Hr Survival

Start Date: 12/10/2002 - TestID: 0212-129 Sample ID: BEAZER
End Date: 12/12/2002 LabID: AEESD-AMEC Bioassay SD Sample Type: Industrial Product "
Sarnple Date: Protocol: EPAA 93-EPA Acute Test Species: CD-Ceriodaphnia dubia

Comments: BMDSA,

Conc-mgfl 1 2 -3 4

L-Lab Control  1.0000 1.0000 1.0000 1.0000
500 1.0000 1.0000 1.0000 1.0000

1000 1.0000 1.0000 1.0000 1.0000

2000 1.0000 1.0000 1.0000 1.0000

4000 0.8000 1.0000 1.0000 1.0000

8000 0.2000 0.2000 0.4000 0.6000

10000 0.4000 0.0000 0.0000 0.6000

- . Transform: Arcsin Squara Root Rank ' 1-Tailed Number Total o
Conc-mgll.  Mean N-Mean Mean Min Max = CV% N Sum  Crifical Resp Numhber )
L-Lab Control  1.0000 1.0000 1.3453 1.3453 1.3453  0.000 4 L 0 20 i
500 1.0000 1.0000 . 1.3453 1.3453 1.3453 0.000 4 18.00 10,00 0 20 im
1000 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 4 18.00  10.00 0 20
2000 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 -18.00  10.00 o © 20 :
4000 0.9500° 0.9500 1.2857 1.1071 1.3453 0261 4 16.00 - 10.00 . 1 20 ‘\
*8000 0.3500 0.3500 ' 0.6245 0.4636 0.8861 . 32.527 4 1000  10.00 13 20 e
*10000 0.1000 © 0.1000 0.3403 0.2255 0.6847 67.468 4 - 10.00 - 10.00 18 © 20
Auxiliary Tests " Statistic _ Critical Skew  Kurt
Shapiro-Wilk's Test md:cates non-normal distribution (p <—-001) 0.78913 0.896 1.24226 3.58019 !
Equality of variance cannot be confirmed . v . ' ' :
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV - TU. .. '
Steel's Many-One Rank Test 4000 8000 5656.85
‘ Maximum leelihood-ProbIt - '
Parameter Value SE__ 95% Fiducial Limits Control Chl-Sq _ Critical P-value Mu  Sigma _ Hter '
Slope 7.22904 1.50671 4.27588 10.1822 .0 0.18791 948773 1 3.83785 0.13833 3
Intercept ~22.744 .5.85128 -34.212 -11.275 : ' ‘
TSCR 1.0 '
Point Probits. mg/L 95% Fiducial Limits " 0ol
ECO1 2.674 3281.25 1793.61 4286.52 ‘ g i
EC05 3.355 4076.73 2569.48 5038.57 0.8 1 -‘
EC10 3.718 457686 3105.36 5504.11 0.7
EC15 3.964 4948.52 3523.46 5850.98 2 0. 6- '
EC20 4.158 526531 3890.64 6149.93 ‘ |
EC25 _ 4326 5553.2 4230.85 6426.35 g 05- L
“EC40 4.747 6350.39 5185.63 7235.08 o 04.
EC50 5.000 6884.08 5B12.05 7835.15 0.3 . .
EC60 5.253 7462.63 6453.94 8564.14 ‘ | i
EC75 5.674 8533.92 7501.46 10167.5 - 0.2 by
EC80 5.842 9000.53 7904.91 10963.9 : 0.1
EC85 6.036 9576.72 8370.17 12017.7 0.0 1 \
EC90 6.282 103544 8955.65 135475 ' '
ECo5 B6.645 116247 08423 16274.4 110 100 1000 10000 10900
EC99 7.326 144428 11634 23183.6
Dose mg/l.
) 4
|
1
|
.
Page 1 ToxCalc v5.0
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Daphnia Acute Survival Bioassay-48 Hr Survival

Start Date: 12/10/2002
End Date: 1211212002

Comments: BMDSA

TestID: 0212-129 Sample ID:

Lab ID: AEESD-AMEC Bioassay SD Sample Type:
Protocol: EPAA 93-EPA Acute Test Species:

BEAZER
Industrial Product
CD-Ceriodaphnia dubia

{- Sample Date:

Dose-Response Plot
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Appendix Table C-1b.
Water Quality Summary for 48-hour Cerfodaphnia dubia
Exposure to Benzene Monosulfonic Acid (BMSA)

Initiated: 10 December 2002

. Number of Live DO pH Cond. o
Concentration Rep Organisms (mg/L) (pH units) (mmhosfem) Temperature (C) Percfent
{mgiL) Survival
0 24 48 0 48 0 48 0 48 0 24 48
A 5 5 5 7.9 8.5 8.09 8.01 192 208 24.2 24,2 | 241 100
Bl § 5 5 |- M 100
1
Contro C 5 5 =
D 5 5 5
A 5 5 5
B 5 5 5
500 C 5 5 5
D 5 4 4
A 5 5 5
B 5 5 5
0
1,000 S E 5 5
D 5 5 5
A 5 5 5
B 5 5 5
2,000 c| 5 4 4
D 5 5 5
A 5 5 5
B 5 5 5
4,000 c -t 2
D 5 5 5
A 5 5 4
B 5 5 3
8,000 S 5 5 2
D 5 . 5 3
A 5 4 0
B 5 4 0
10,000 c 5 5 2
D 5§ |- 5

PP
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Daphnia Acute Survival Bioassay-48 Hr Survival

Comments: BMSA

Start Date: 12/10/2002 - TestID: 0212-130 Sample ID: BEAZER
. End Date: 12/12/2002 Lab ID: AEESD-AMEC Bipassay SD Sample Type: Industrial Product
Sample Date: Protocol: EPAA 93-EPA Acute Test Species: CD-Ceriodaphnia dubia

Conc-mg/L 1 2 3 4

L-Lab Contrel  1.0000 1.0000 1.0000 1.0000
500 1.0000 1.0000 0.8000 1.0000

1000 1.000C¢ 1.0000 1.0000 1.0000

2000 1.0000 1.0000 1.0000 1.0000

4000 1.0000 1.0000 1.0000 1.0000

8000 0.2000 0.0000 0.0000 0.0000

10000 0.0000 0.0000 0.0000 0.0000

Transform: Arcsin Square Root Rank 1-Tailed

Number Total

1

Conc-mg/L.  Mean N-Mean Mean Min Max CV% N Sum__ Critical Resp Number
L-Lab Control 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 4 0 20
500 0.9500 0.9500 1.2857 1.1071 1.3453  9.261 4 16.00 10.00 1 20
1000 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 4 18.00 10.00 o 20
2000 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 4 18.00  10.00 0 20
4000 1.0000 1.0000 1.3453 1.3453 1.3453 = 0.000 4 18.00 10.00 0 20
*8000 0.0500 0.0500 0.2850 0.2255 0.4636 41.771 4 10.00 10.00 19 20
*10000 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 4 10.00 10.00 20 20
Auxiliary Tests Statistic Critical ‘Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.70981 0.896 HHHEREHE 6.47308 -
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel’s Many-One Rank Test 4000 8000 5656.85
Maximum Likelihood-Probit :
Farameter Value  SE  95% Fiducial Limits Control Chi-Sq_Critical P-value _Mu . Sigma iter
Slope 4133 18.2286 -46.478 54.7438 0 2729.36 9.48773 0.0E+00 3.69761 0.24195 9
. Intercept -10.282 68.0448 -199.21 178.641
TSCR 1.0 +»
Point Probits mg/L 95% Fiducial Limits 0.9 ] *
ECO1 2674 1363.76 ]
ECO05 3.355 1993.56 0.8 5
EC10 3.718 24408 0.7 -
EC15 3.964 2797.94 © 06 ]
EC20 4158 3118.71 g
EC25 4,326 3423.05 8 0.5 1
ECA40 4747 432823 8o04]
EC50 5.000 4984.36 03]
. EC80 5.253 5739.94 ]
EC75 5.674 7257.8 0.2 1
EC80 5.842 7966.06 0.1 -
EC85 6.036 8879.31 ‘ 0.0
EC90 6.282 10178.6
ECO5 6.645 12462 ) 1 10 100 1000 10000 10300
© EC99 7326 182171 Dose mglL
Significant heterogeneity detected (p = 0.00E+00)
Page 1 : ToxCalc v5.0
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Daphnia Acute Survival Bioassay-48 Hr Survival !

Start Date:  12/10/2002 TestID: 0212-130 Sample ID; BEAZER ’
End Date: 12/12/2002 LabiD: AEESD-AMEC Bicassay SD Sample Type: Industrial Product N
Sampie Date: Protocol: EPAA 93-EPA Acute Test Species: CD-Ceriodaphnia dubia {
Comments: BMSA 3
Dose-Response Plot
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_ Appendix Table C-1¢c. .
~ Water Quality Summary for 48-hour Ceriodaphnia dubia
Exposure to P-Phenol Sulfonic Acid (PSA)

Initiated: 10 December 2002

. Number of Live DO pH Cond.
Concentration . . Temperature {°C} Percant
(mg/L) Rep Organisms (mg/L) (pH units) {mmhos/cm) Survival
0 24 48 48 48 0 24
A 5 5 5 5 212 4.0 100
=Tz = 5 - S
Control
° c| 51 515
D 5 5 5
. A 5 5 5
B ‘5 5 5
50
0 C 5 5 4.
D 5 5 5
A 5 5 5
B 5 5 5
1,000 o 5 5 -
D 5 5 5
A 5 5 5
B 5 5 5
2,000 c 5 5 5
D 5 5 5
A 5 5 L
B 5 5 5
4,000
' Cc 5 5 5
D 5 5 5
A 5 5 1
B 5 5 0
8,000
Cc 5 5 0
D 5 5 0
Al 5 3 0
B 5 2 0
10,000 C 3 2 5
D] 5 3 0

AMEC Eloassay Laboratory - 5550 Morehouse Dr., Sulte B San Diego,




Daphnia Acute Survival Bioassay-48 Hr Survival

}
Start Date:  12/10/2002 - Test1D: 0212-128 Sample 1D: BEAZER
End Date: 12/12/2002 LabID: AEESD-AMEC Bioassay SD Sample Type: Industrial Product
Sample Date: Protocol: EPAA 93-EPA Acute Test Species: CD-Ceriodaphnia dubia
Comments: PSA ¢
Conc-ma/l 1 2 3 -4
L-Lab Controt 1.0000 1.0000 1.0000 1.0000
500 1.0000 1.0000 1.0000 0.8000 .
1000 1.0000 1.0000 1.0000 1.0000
2000 1.0000 1.0000 0.8000 1.0000 :
4000 1.0000 1.0000 0.8000 1.0000 i
8000 0.8000 0.6000 04000 0.6000 Yo
10000 0.0000 0.0000 0.400C 0.0000
Transform: Arcsin Square Root Rank 1-Tailed . Number Total -
Conc-mg/lL.  Mean N Mean Mean = Min . Max CV% - - N Sum__ Critical Resp Number ;
L-Lab Control  1.0000  1.0000 . 1.3453 1.3453 1.3453 0.000- 4 T 0 20 |
500 0.9500 0.9500 1.2857 1.1071 1.3453. 9.261 4 16.00 10.00 1 20 "
1000 1.0000 1.0000 1.3453 1.3453 1.3453.. 0.0000 4 18.00 10.00 0 20
2000 09500 0.9500 1.2857  1.1071 1.3453" 9.2614 4 16.00 10.00 1 20 :
4000 0.9500  0.9500 1.2857 " 1.1071 1.3453 0.261 4 . 16.00  10.00 1 20 V
-*8000 0.6000 0.6000 0.8910 0.6847 1.1071 19.366 4 -10.00 10.00 8 20 L
*10000 0.1000 0.1000 0.3403 02255 0.6847 67.468 . 4 10.00  10.00 18 20
Auxitiary Tests ' -Statistic - Critical Skew Kurt g
Shapiro-Wilk's Test 1ndlcates non-nonnal dlstnbuhon {(p<=0. 01) 0.87706 . 0.896 0.54666 1.8502 |
Equality of variance cannot be confirmed B
Hypothesis Test (1-tail, 0.05) NOEC = LOEC ChV TU. o
Steel's Many-One Rank Test 4000 8000 5656.85
: : Maximum Likelihood-Problt ) -
Parameter Value SE  95% Fiducial lelts Control ChI-Sq Critical P-value Mu Sigma ter. -
Slope 257412 1.86521 -2.6046 7.75279 0 50.624 9.48773 2.7E-1C 3.87489 0.38848 6 : ,
Intercept 49744 69907 .-24.384 14.4349 B . ‘ i
'TSCR 1.0 -
Point Probits mgIL 95% Flduclal Limits 0.9 ]
ECO1 2.674 935.719 ‘ B ;
EC05 3.355 172145 0-3:
"EC10 3.718 2382.49 0.7 -
EC15 3.964 2966.57 e o, 6: ‘
EC20 4158 3531.31 ﬁ
EC25 4.326 4100.75 8 0.5 1 i
EC40 4.747 5976.82 u 04 . '
ECS50 5.000 7497.07 0.3 ] ,
EC60 5.253 9404 . j
EC75 5674 13706.3 0.2 1 "
ECB80 5.842 15916.5 0.1 -
EC85 6.036 189465 0.0
EC90 6.282 23591.3
EC95 6.645 326504 1 10 100 1000 10000 10300
ECg9 7.326 60067.2
Significant heterogenetty detected (p = 2.67E-10) Dose mg/l f
|
|
1
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Daphnia'Acute Survival Bicassay-48 Hr Survival

Start Date:  12/10/2002 TestID: 0212-128 Sample ID; BEAZER

- End Date: 12/12/2002 Lab ID: AEESD-AMEC Bioassay SD Sample Type: Industrial Product
Sample Date: Protocol: EPAA 93-EPA Acute Test Species: CD-Ceriodaphnia dubia
Comments: PSA

Dose-Response Plot
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Ceriodaphnia dubia

Chronic Exposure
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Water Quallty Summary for T-day Cenodaphma dubra
Exposure to Benzene Metadisulfonic Acid (BMDSA)
Initiated: 10 December 2002
Concentration Lab Control Concentration 4,000 mg/L
Da 0 1 2 3 4 5 6
e e e R S e e e R e N
pH 8.09 | B19 | 7. . . . . . . .
DO (mail) 7.9 7.7 8.2 DO (mgil} 7.9 7.9 8.2 7.9 8.3 7.9 7.8
Cond. {timhos-cm) 192 | 195 [ 200 Cond, (pmhos-cm) [ 2490 | 2500 | 2600 | 2530 | 2490 | 2460 | 2470
Temp (°C 240 | 245 | 25.0 . 255 o
e R G
pH i 7.89 | 7, i 7.88 | 8.00
DO {mg/L gt 7.3 . DO (mg/L) . . . . 78 | 75
Temp {°C}) e 24.2 | 241 Temp (°C) 241 | 246 1 242 | 243 | 245 | 248
Concentration Concentration
5O (mail) 9 [ 79 [ B DO (mglL) 2 ) . : 4| 8
Cond. (umhos-cm)_| 494 | 473 | 498 Cond. (umhos-cm) | 4720 | 4590 | 4750 | 4680 [ 4500 | 4430
Temp (°C 240 [ 240 | 250 . 247 [ 241 | 24.0
R L R e R o 7 A
pH sedat] 7.04 | 8.04 8.06 | 8.18 | NR
DO (myg/L) el 7.3 8.4 DO (mg/L) 8.1 8.5 NR
Temp (°C) maEi 24,9 | 24.4 __Temp (*C) 246 | 242 | NR
Concentration Concentration 10,000 mg/L
Da 0 1 2 Da 2 3 4 |
e L AL
pH B.25 | 831 | 823 pH 824 1831 | 826 | 832 | 833
DO (ma/L) 79 | 79 | 8.2 DO (mgil) 79 | 80 | 83 | 81 | 82
Cond. (umhos-cm) 731 [ 789 | 823 ; Cond. (umhos-cm) | 5700 | 5580 | 5810 | 5800 | 5580
Temp (°C 24,0 | 24.0 | 25.1 | 24. ) y e Tamp (°C 24.0
N bﬁommwi‘«?f““’“? ; e R R ?"‘2‘*’*- i saERen i
.__pH semad 7.97 | 8.06 | 7.97 | 812 | 813 | 8.15 7.95 pH | &5 é NR NR NR
DO (mg/L 5:3 ; ‘] 73 | 83 7.9 82 | 841 77 | 76 DO {mgiL) [5 i NR | NR NR
Temp (°C) 242 | 241 | 246 | 242 | 240 | 245 | 248 Temp (°C) E NR NR NR
AMEG Bloassay Laboralary - 5550 Morehouse Dr., Sulte B $an Diego, CA 92121,
Concentration 2,000 mg/L Notes: NR = nat recorded because &ll erganlsms In that concantration were dead
Da 0 1 2 3 4 5 6 | 7
ERE R T SR
pH 8.26 | 834 | 827 | 840 | 8.35 | 832 | 8.36 |
DO (mg/L} 7.8 7.9 8.2 8.0 8.3 7.9 7.7 f 1
Cond. (umhos-cm) | 1375 | 1381 | 1430 | 1405 | 1371 | 1350 | 1378 |
_Te_m °C 240 )1 240 | 251 | 244 | 243 | 24.2 | 249
pH 801 | 808 | 8.00 | 814 | 814 | 8.10 799
DO (mgiL) 75 | 83 ] 80 | 83 | 84 77 1 786
Temp {°C) 242 1 241 | 246 | 242 | 243 | 245 | 248



Water Quality Summary for 7-day Ceriodaphnia dubia
Exposure to Benzene Metadisulfonic Acid (BMDSA)

Initiated: 10 December 2002

- Appendix Table C-3a.

(?:;ni) Rep Dally Reproduction/ Survival Topl (?:gr}t) Repl Daliy Reproduction/ Survival Total (cn:,g,}t) Rop Dally Reproduction/ Survival Total
1 0 1] 0 5 16 19 a 39 1 0 0 8 0 9 16 a 30 1 0 o/d - - - - 0/d
2 o 1] 0 8 14 0 a 22 2 0 /] 7 0 13 24 d 44id 2 0 0 0 0 0/d - - o/d
3 0 0 1] 8 13 24 a 43 3 0 0 0 7 2 a 14 3 0 ] 0/d - - - - 0/d
I 4 0 0 0 7 12 22 a | 4 4 0 0 5 0 15. a 29 4 1] 0 o - - - - ord
g 5 0 0 0 4 9 12 | =a 25 N 5 0 LpP - - - - - LIP ks 5 0 0 ord - - - - ord
§, [ 0 0 7 14 g 2 a 44 S 6 0 ] 6 0 17 a 32 3 6 0 0 0 0rd - - - ord
- 7 0 0 6 12 | 0 - - | 181 7 0 0 5 13 18 a 38 7 o 0 o/d - - - - o/d
8 0 0] 7 13 0 19 a | 3 B 0 0 3 0 11 19 d 38/d 8 1] o/d - - - - - old
9 0 ] 0 7 12 22 a 41 9 0 0 5 10 3 17 d | asd 9 0 0 o/d - - - - ord
10 1] o] 5 15 21 a 41 10 o 0 -] 1] 13 15 d 34/d 10 0 0 ord - - - - od
:;n:,gr;t) Repl Dafly Reproduction/ Survival Total (‘,:.nog'}f_') Re Dally Reproduction/ Survival Total ::;,i) Rep
1o | 0] s 13| 20| a | 2 1]o| oo 4] 4| 0] ale 1l o o |od| - | -] = -] od
2 0 0 | 0 13 18 a 37 2 4] 1] 0 3 3 § a 11 2 1] 1] o/d - - - - o/d
3 0 0 8 12 0 18 a 37 3 0 0 [+] 3 5 5 a 13 3 ] 1] ofd - - - - ofd
4 0 4] LIP - - - - LIP 4 0 0 3 0 7 4 a 14 4 0 0 0fd - - - - o/d
g 5] o 0 5 | 13| o | 20| a | 38 £ 5] 0 0 0 3 5 0 a 8 3 |s|ojoud| -] ~-| =] =] ~-|]od
8 0 0 1 13 18 a M 8 8 0 0 3 0 7 4 a 14 § 8 0 0 oxd